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STABILITY 


—the unseen 
rides in every Command-A 




















During a recent western tour, pilot flew this C Commend Aire from San Diego to Los Angeles is in one hour 
and thirty-eight minutes without once touching the stick. Command-Aire’s model 5C3 powered with 


Curtiss Challenger 170 H. P. Motor 














HE complete security you feel 

in a COMMAND-AIRE is due to 
positive, in-built, exclusive supe- 
riorities in the plane itself. You 
sense a subtle difference the mo- 
ment you're in the air. The invari- 
able stability of the ship gives you 
a serene feeling that a safe pilot 
is at the controls. AND THERE IS 
... for stability holds the stick in 
every COMMAND-AIRE. 

The exclusive design of Com- 
MAND-AIRE’S slotted ailerons make 
it the safest plane aloft .. . the ship 
that POSITIVELY CANNOT GO INTO 
ATAIL SPIN .. . the only plane over 
which the pilot has complete con- 


trol at all speeds! Even should 
the engine stall, the pilot can 
safely land his COMMAND-AIRE. 
CoMMAND-AIRE flies unruffled 
through the severest test an air- 
plane can meet ... when the pilot 
leaves the cockpit and straddles 
the fuselage, while the plane con- 
tinues its flight under perfect self- 
control. Thisisin no sensea stunt, 








but a routine, everyday COMMAND- 
AIRE factory test. 

This amazing balance and sta- 
bility is achieved through the slot- 
ted joining of ailerons to the lower 
wing—one of 10 CARDINAL POINTS 
of structural superiority built into 
every COMMAND-AIRE. Air-minded 
moderns are looking for safety 
and stability in the planes they 
buy and fly ... COMMAND-AIRE sup- 
plies both to a superlative degree. 
May we tell you how? 


COMMAND-AIRE, 


Little Rock, Arkansas 
General Distributors 
CURTISS FLYING SERVICE, Inc. 
27 West 57th Street, New York 


Inc. 
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From the Publisher's Quill 


‘‘Simple Duty Hath No Place for Fear’’—John G. Whittier 


Dayton Swings Into Action 
HE Dayton Daily News in spread-eagle headlines an- 
nounces that Dayton is for a national air Academy. 
According to the News “A committee of Dayton’s 
foremost citizens” headed by Fred. Patterson, President of 
the Dayton Airport, has taken the bull by the horns and is 
to bring this great national project to 


Dayton, declaring that “primarily it has been designed as 
that needed link which shall associate Dayton in the mind 

the rest of the world, not only as a center of military aero- 
nautics, but of the commercial trend as well.” 


\ERONAUTICS has previously recommended another location 
for this necessary addition to our American institutions. Our 
| desire to provide a focal point where 
sanctuary against its fell enemies of in- 
fference and inerti We felt that with an active and 
ressive commonwealth purposefully behind this project, 
to bring it within its own borders, it 





th a natural desire 
period of inculeation. This and reasons 
, 


of public policy, which seemed good, actuated our selection 
yf Wichita, Kansas, as the proposed seat of this great new 


ld not die in 


As far as we are concerned however, we are gripped by 
no fervent desir ation. All we seek is the fact and 
( hn nd may the city have it that is smart enough 
to get it 

Our position is one of sincere willingness to back 
iny town, village or center, willing to man the guns and 

this hope into achievement. 

Meanwhile we are greeted with a veritable flood of com- 
itions ( iming that we are crazy and should 


eked up for the common good. The vast majority agree 
eheartedly with our contentions, pilots, war flyers, manu- 


rers, and newspapers. 


We have reason t elieve that the flood of sound opinion 


America is destined to have a unified air service and a great 
National Military Academy of the Air. 

is in this program will put their honest 
and patriotic desires above inertia and fear, all hell can’t 
i fact in the near future. 


stop it from becoming 
om the background of National subsidy 
with the necessities of co-ordinated military defense eliminated 

n aviation, dismembered between four 
or five governmental bureaus, seek funds for its proper de- 
velopment? Always a tail on some other kite, it is certain 
hout great National assistance, making 
its true progress on the back of commercial genius. 


(on idered ilone 


Irom the picture, b 


to struggle along 

It is our belief that only in centralization can progressive 
zation be resident. Aeronautics, to con- 
tend with other bureaus continually seeking and requiring 
support, needs the type of assistance—among other things— 


to maintain a lobby for the purposes of 


and aggressive org 


wh h will enable it 
its advancement 

curious state of affairs when a great 
need of assistance itself, is compelled to 
pay toll to the support of another, older and well entrenched. 


As an example, it is 


; I}x, } 
enterprise, sadly 1n 


This is exactly what happens every time a gallon of gsso- 
line is burned in flight. Gasoline taxes, ranging between two 
cents in New York to six cents in South Carolina, add to 
the burden of this infant industry and are in effeet a road 
tax. 

It is stretching the imagination when a babe in need of 
all available aid itself is foreed to pay ior the upkeep ot 
public roads and the further glory of the motor car and 


bus manufactories. 

America has the possibility of incomparable pre-eminence 
of the skyways. With it, a greater grip than ever on com 
mercial supremacy, and a salety Irom attack that no nation 
has ever enjoyed in the aeons of time. It cannot be too 
often repeated: this elysium can only come from centralized 
effort, co-ordinated command and unified purpose. 


A Standard of Comparison Needed 

A difficult situation now exists in reference to standard 
of comparison for performance, both so engines and craft 
themselves may be properly judged and honest claims made 
sale, and in relation to air races, endurance contests, etc 

Trustworthy and fairminded builders find themselves at 
the mercy Of competitors, who assert wild values for their 
products, usually confusing the mind of the purchaser, who 
in this era is more often than not unacquainted with the 
basic engineering of the craft he buys. 

Is air worthiness and cruising speed identical with a Kansas 
stem winder on your tail, in the dead calm of the doldrums, 
or in a fresh wind? What standards of conditions exist to 
govern standards of performance, so that the honest manu- 
facturer gets an even break in the shuffle? 

How on earth can confidence be built with the purchasing 
public where the standards of values are as elastie as a rubber 
band? It is somewhere near time that the industry took 
cognizance of this matter and put an end to some of the dro 
claims made 

ArEronavtics itself has been so leary of performance claims 
due to this total lack of measuring rule, that for a long time 
we refused absolutely to print any claims of performance 
wh itsoever. 

The same thing holds true in the matter of races, endur- 
ance tests, etc. 

If these have any value at all, it exists as showing the com- 
petitive worthiness of the different machines 


cessories 


, engines, and ac 

If, for instance, an endurance test at Cleveland working 
through fog and propeller smashing hail is to be subject to 
the same conditions as one held in the gentle calm of South 
California, then the whole idea is no better than a dance 
marathon, and should be prohibited by law. Its scientifie and 
commercial values as far as standard comparisons are con- 
cerned are as negligible as a humming bird’s whiskers. 


Restrictive Legislation 
A member of Congress, who has given serious thought to 
the possible need of protective legislation in the aeronautical 
industry, stated in a letter asking the opinion of the writer 
of this editorial: 
(Continued on page 88) 
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TEN IMPORTANT FACTORS 
IN AN AIRPLANE ENGINE 


N°1.. RELIABILITY 


There is no more important requirement 
in an airplane engine than reliability. The 
whole basis of satisfactory flying, whether 
by the private owner of one airplane or by 
the international operator of a large fleet, is 


the reliability of the engine used. 


Wright engines have proved this reliability 
to a greater extent than any other aviation 
engine in the world. Their ability to con- 
tinue running for more than 150 hours in the 
‘‘Question Mark”’ and over 172 hours— 
more than 7 days—in the ‘‘Fort Worth,”’’ is a 
strikingly conclusive demonstration that 
Wright engines have this all-important fea- 


ture — reliability. 
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anama Is Defenseless 





E have een Pee 4 circle route or via New- 
taught | e old By General William Mitchell foundland and Greenland 
| gists and to Asia by Alash 
he Panama ( is Former Commander Air Forces, A. E. F., and Siberia or the Aleutian 
wmtent sinah Director, Military Aeronautics, U. S. A. tomdn Where nen the de. 
t for the defe e of cisive areas ior tuture mil- 
ed State ( se, possessed of ing them, hundreds and even thousands itary operations between Americ: 
l, we may transfer our war fleets of miles away from the shores of their Europe and Asia. There will be no great 
the Atlantic to the Pacific, or from island empire. Similarly, if a fleet at- operations in the southern hemisphere o1 
e to the A c, thereby com- tempted to cross the Atlantic they would) much farther south than the 30th par- 
9 our st er against an ad- be destroyed by aircraft long before allel of north latitude, because the 
ry in either ocear we were they reached the shores of Europe great centers of population, industry, re- 
ed on both ¢ oasts at the same Naval battles have always taken place sources and power lie north of this line 
e could mass hole sea power comparatively close to shore as the de- The point of the whole matter is that 
the most dangerous of our foes, fending ships stayed near their maga- air power has superseded sea power both 
( hey, it to combine their zines and depots. If fleets ever do act as a means of controlling the sea and 
trength, would have to make a_ again, the same conditions will apply, defending the coast or interior of the 
ear around Cape Horn at the which will give aircraft an added ad- country. Now a whole country must be 
ern extremity of South America, a vantage as they will not have to fly so considered as a coast as the air covers 
re of many tl nd miles. far over the sea. it evenly everywhere. Air power is the 
power, however, has decidedly The Panama Canal is and will con- offensive arm par excellence of a nation 
ed and modified these conditions. tinue to be of prime importance as far The Panama Canal may easily be put 
er no longer vital to de- as commerce is concerned, but in war it out of commission and rendered useless 


r surface battleships 
mpted To sail 


s the Pacific Ocean and attack 
n, Japanes reraft would have no 
ty whatever locating and sink- 


is not a particularly great asset to us, 
for the reason that we shall strike di- 
rectly at an adversary with our aircraft 
along lines that give us the shortest dis- 
tance; to Europe, either by the great 


There ar 
such 
as the Bahamas, Jamaica, the Windward 
Islands and points off South America, 


that easy aircraft range of 


by the attack of aircraft 
islands belonging to foreign nations, 


are within 
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the Panama Canal. —F —— oo ee +- ; —y centers of popula- 
Large aircraft | Sf rie | \ tion in Europe, 
bombs dropped in ~*~ ] ay . een r +H] Asia and America. 
the locks, particu- " [O ‘ase’ ] This land could be 
larly when a ship is am a ; ‘ 3 } | used all the year 
being sent through, Py USA SY ™ round as an air 
will break things up Fo - ; se and as a point 
so that it will be a | . 20 \ ma commercial 
impossible to re- , 4 se Y : Be aor t irway between 
pair the masses of 3 4 i i | “i> @ Europe, Asia and 
twisted iron, ma-  ‘*}4 >} CARIB BES A | imerica. It has 
sonry and lock y | | 7s | much more strate- 
gates for a long ie gic value for na- 
time. The earth ( | 5 Q>* | , bos tional defense than 
along the Culebra ? L Pit ae Rice 4° arts e Virgin Islands; 
Cut could easily be [ \ . ‘~~ 1 { ~ | he oe in tact, Grantland 
precipitated into 5 “a 2. | } >} is more important 
a le | fea K } } , rr eee ee , 
the canal by air ad _ | rategically in time 
craft bombs. Prob- _— 2rd 4 > () I) T q L of war than the 
ably a movement of | i J | | | i Panama Canal. 
the whole hillside } | Our first great 
. J NA — a") T ‘ 
into the canal could ; F ca 9 Se as? Ve flight across the 
be started. If the | Caribbean Sea 
Gatun Spillway aS Y a i | * was made by Lt 
were destroyed by = | ( rles Austin, one 
aircraft, it would } | of the ablest men 
lower the level of ——— oe —t ; we ever had in the 
the water in the , ; A\PPRO 3 American Air Serv- 
i! ed by foreign countries, so the 
canal to such an ex- i ace flee folly ic He took an 
tent that it could ordinary old DH 
not be used for a period of many months o influence the minds of the people, rplane with wooden propeller, the or- 
Today all military strategists know the liculous. It is a decided insult to dinary magnetic compass and other in- 
vulnerable places in the Panama Cana rage intelligence, even that of a struments which we used during the war, 
I remember, before the European VW I put in extra gas tanks and started to fly 
when I was on the General Staff. that i map of the Caribbean Sea. Ob- from Panama to the I 1 States by 
the Germans had one officer detailed that from Florida to the coast of way of Jamaica and ¢ When just 
specialize on everything concerning > (m there is continuous off Jamaica, he ran into a series of thun- 
Panama Canal. He probably knew n g of islands. First comes Cuba, derstorms and the rain was so heavy 
about it than any other one person in miles from the ist of Florida; that it chewed up his eller. He was 
the world. Other nations have done th Haiti and San Domingo with a gap forced to turn around l fly straight 
same thing, so there is nothing hidden it seventy miles, then Porto Rico, back to the airdrome Panama, having 
or secret about how it could be attacked r another g ip of the same distance. completed a round trip hout 1,000 
and destroyed. The principal means of Ther succession of small islands, to miles. Considering the equipment used, 
doing so today is through the air. Th Virgin Islands, with gaps of from I believe his flight was one of the great- 
weapons that have been used in the S o forty miles, then the Wind- est ever made. If he had had a modern 
from aircraft are only pigmy implements Islands, owned by France and metal propeller, he pro vy could have 
compared to what will be used in the Great Britain, to the very coast of South completed his trip 
future. This is the day of the high America. These islands can be plainly Several flights have been made along 
explosive and the power of explosives is shed one from another when an _ the islands from Florida to South Amer- 
constantly growing in its relation to size is four or five thousand feet ica, by way of Cuba, San Domingo, Porto 
and weight. them. They are within easy Rico and the Windward Islands. This 
Each year our Navy goes to Panama ¢ distance of the Panama Canal, and 18 an easy route to follow 
to have maneuvers and tea parties. It is | nd owns the Isl of Jamaica Three or four airplanes assigned to an 
pleasant down there in the iter, tl h is a bare five hours’ flight from aerial patrol to watch for ships coming 
sky is clear, there is no cold and fog le Cana through the gaps between these islands 
such as in the north, and very comfort When we acquired the Virgin Islands could report their presence many hours 
able maneuvers can be held. The Nav hase from Denmar! relin- before they even approached this bar- 
proclaims that foreign nations might 1 all our rights of discovery and rier These airplanes would be patrol- 
bring airplane carriers into the Caril roprietorship to Grantland which lies ling the air a thousand miles out in the 
bean Sea which would launch their a the Arctic Ocean ‘reast of the Atlantic, or if we wished to use dirigibles 


craft and destroy the Canal, or hostile 
battleships could be brought in cl 
shore and shoot up the bushes 
ashore landing parties much in the 
fashion as in the days of Pizarro, Sir 
Francis Drake or the pirates that op- 
erated on the Spanish Main. Therefore, 
they say, we need a great navy to de- 
fend the Canal. 

To distribute propaganda 
throughout the United States, in 








such 


Grantland 
is 1s Green- 


+} 
rthern 


part of Greenland 


overed by 
In the 


in ice cap 


summer, towers 


bloom 


é ind streams run through it filled 
trout and other fish. Land animals 
nd. It isa perfectly habitable coun- 

tr Due to the moronic influence of 
naval strategists, we actually gave this 


e up. It is one of the most important 
ituations in the world for an air base, 


ecause it is almost equidistant from the 


as airplane carriers, we could push them 
clear over to the coast of Europe and 
Africa. 

The speed of a fleet ce 
twenty to twenty-five 
The cruising speed of a modern air force 
is 150 miles an hour, or times the 
fastest speed that a fleet the water 
is capable of. Within twenty-four hours, 
speed of 25 miles an 
600 miles. 


be over 


hour 


innot 
mues an 
SIX 


on 


allowing the fleet a 


hour, it could cover only 








XUM 





(UM 


would cover about half that 


Usually it 


quite rarely. When airplanes are mak- 





13 


size, speed and armament on account of 








distance. In twenty-four hours, the air ing an attack, if there is any likelihood having to land on the restricted space 
force, travelling at 150 miles an hour, of their incurring serious opposition from available on the decks of vessels. They 
could cover 3,600 miles; or an air force the ground, a demonstration is always can only keep a few airplanes in the air 
be able to e four hours the made so as to distract the attention of at one time. possibly thirty or forty ; 
distance that a fleet could make in one’ the defenders from the place where the a maximum. These must be ke pt up day 
d main attack is to be delivered and night if they are to cover the fleet 
No matter whet] it is daylight or Airplanes have gained decidedly over With the average weather encountered 
( k riace flee nny be concealed any means ol defense from the ground, at sea, it Is practically impossible fo! 
Thev are most ‘ y picked up at because now they can be made practi- them to do even this 
nigh e e,and can be more cally noiseless, can go to almost twice An air force acting from land bases 
‘ pproache aircraft without the altitude they could during the war, may contain one, two or three thousand 
dete n. In the , they invariably and move at twice the speed. They can planes. The main attack would be pre- 
leave a long phosphorescent wake behind, be made very difficult to see. If there ceded by pursuit planes capable of flying 
} =4 h ps to¢ r hem away. is sunlicht, we always attack directly 300 miles an hour and equipped with 
\s far as attacking a flect from the down the rays of the sun and it is almost eight or ten guns of various calibres, pos 
concerned, n be accomplished impossible for people on the water or sibly also some small explosive and gas 
the greatest « Nothing on a_ ground to see the planes accurately. Pic- bombs It takes only a small bomb 
hip can stop it Anti-aircrait fire 1s ture to yourst lf what an attack on a to sink or destroy a cruiser. Whatever 
| ly valuele or the reason that fleet by aircraft would mean. The fleet poor aircraft a fleet had would be im- 
Fi have no point in the air on which steams along with its submarines and mediately smothered under these condi- 
they ean check their fire or range. On destroyers pushed out to the front to tions and shot down into the water, The 
the ground, the fire from a gun can be report anything they see on the surface attack by the air force would then be 
checked on a cl eeple, or tree on of the water. Next come the cruisers made from every direction of the com- 
top « } O! or the bend of backing up the destroyers. Behind them pass clear around the fleet. Among the 
rive! On the Se lire can be adjusted are the aircerait carriers which are sup- weapons used would be water torpedoes 
by the gs] h of the projectile when it posed to put airplanes into the air to fired at a distance of two or three miles 
! neé r. Th one of these act as the “Eyes of the Fleet.” Behind from the fleet These torpedoes have 
marl the re moving them are the line ships, battleships as a magnetic attachment which, when the 
; nd char de so rapidly they are called, steaming along in single near a ship, draws them right into the 
tl vel ! er to hit column, a couple of hundred yards bottom of the vessel, where it is weakest 
| In the ] r, in spite apart, covering the sea with their smoke Air torpedoes may be launched from 
( reat deve ( nti-aircraft and throwing up a great white bow wave long distances, ten, fifteen, twenty or 
! mit ns e lost only that can be seen from the air farther even one hundred miles, ; nd guided 
1/10 « ( rplanes due than the ship itself right into the fleet by radio. Glid 
te ( I d. That loss The whole fleet is able to carry bombs have wings, and when dropped 
due te h ehad to maximum of two hundred planes, we fall straight until they gather sufficient 
( ( g i nd were may say These have to be of inferior speed to be held up, then are guide 
YY toward their ol yective 
; ; Tt SHO} rl E To I I by a evrosconic control 
( ntland « habitable base ! ered | é ost equidistant ; 
n I fre points in Europe, Asia d Ame t on their rudders 
" - ; - — , } Another detachment 
( ( 208. of airplanes, fly 
> he Ot en ee P a ny height desire 
- p : } to 35.000 feet. could 
nproveme! NG ‘s < launch dropped bom! 
' ’ , aa Ne, KH Ay of any weight, from t 
e . a ? >. > : . 
; =, \ lv Dele thousand to « tl 
~ ; i enh fa , 
: rol is / i . i \e sand pounds If these 
d ‘4 s. 3, hess! 
‘ ( | ‘ rT >| wey 2 exploded undae; W eT 
gr . ey, . i 1 
ue re ran } if \ en \ -\ ~% ta depth ol SU or {0 
CA! : + - wiag { { hey prohal 
n } per ( ri <3 @ Ne ' feet, they prot I 
ay a A. Ap, ; vould +f ane _ 
t} re ble ix” ‘ Ste, | wouk ] it ou oO con 
fen ( I me ' wo mission a battleship one 
C1 canne > a i oa spf ae or two hundred yards 
done 7 Ve : 5 } off 
_ Ai ac 4 jo more ’ . 
Manv of voun I ( ATKA. 4 i 3 a’ Wiki, hee WR / Under these condi- 
; <2 SD Of ey } 
an it } é ~ r } baa 4 Kae hy WRK ey LUE LD. } a tions, what possible 
‘ \ “/m a 4h “ — 9 
| I m Go ¢ aS i e 5S CeU ELY sf Kip?) J ve chance has any flee 
% $4; j Bis i j = . 
nd take garden he rane a pe a i / We have experimented 
; ; aX a wey wa * a] We . e ) | T f ti t} 
] 1 , n } - a «. 3” \ I~ =i Ni 4 with all o 1ESE ngs 
nd ( V( ( 1! = « KE seh : Siig > 
: ‘ < eh DP j 
butterfly th SS oy ke = Ret, a ve so that we are sure of 
J Sy % exe \s “A 4 ‘ . r 
tre he f oy - 7 SV} vy bias in, el ' what we are talking 
round your garde ( Van fame? [a3 {ee a ihout. During the air 
f yf yp SERS - FO RENSG oil — bardment exercises 
take a 22 rifle and shor / Fie, USS yombardmen erci 
t a sparrow as he wins y / ek Ln \ of 1921 I remember 
3 . a he me , / 4) A | ° . 
his way about. O SS / { | wunson 24 ' \ * hearing some of the 
‘ y 4 . \. \ | 
course, a mistake some- / “ Bay «| as (ee 4 sailors talk to our air- 
/ et s M \ n after they had se 
times occurs and an air- J / : a q men aiter they had seen 
plane is hit and brought we” <0 — . | er { ‘ ---— rE the great German bat- 


down, but this happens 


tleship, “Ostfriesland,” 
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sunk. “The Navy is a fine place in time it contains sixteen battleships; figure 
of peace,” they said. “We have nice that each battleship stands the country 
places to sleep, we get the best of food ar uind $100,000,000 with its accessories, 


and travel all over the world; but let me that is, its cruisers, torpedo bouts, de- 


tell you, we'll never be in it if we have strovers and aircraft. (As a matter of 
war.” Our airmen asked them what fact, it would be a great deal more than 
would happen if they had war, and this.) This amount ld pay for the 
were attacked by aircraft. A sailor r truction and maintenance of 80,000 


sponded, “We would all get our rplane ind this sum does not include 


preservers and jump overboard [ vy vards, ind | plants and or- 
captain would have to stay with his nization which a modern Navy needs 
ship. He would get all the torpedo fue We ha shout $2.000.000.000 invested 
on board (which is clear aleohol), go Navy Yards in the United States 
up in the conning tower, lock himself in ne. Wherever a navv goes, it is tied 
and wait for the vessel to go down to its bases. and thus has become so 
This is what would happen, if any na- expensive and so cumbersome that it is 
tion were so blind to modern rfar t dving of its own eht. both finan- 
as to send a fleet out to sea ind phy 

A very few airplanes circling the fleet Kireraft are stablish bases 


could drop gas 
bombs to the sur- 





Just at the conclusion of our bomb- 
ing experiments in 1921, the great strikes 
in the West Virginia coal regions became 
so serious that the Federal government 
declared a state of martial law there and 
ordered troops to Charleston, West Vir- 
ginia, the capit il. We received orders to 
send two squacdre ns o urplanes to the 
same place. I immediately flew there 
with my ide, C Ipt. Streett, and selected 
a field below Charleston and landed 
Then by telegraph I ordered the squad- 


e from Langley 


; 


rons to come to tha 
Field, Virginia, which they did with 


t 


erent rapidity These two squadrons ol 
fifty airplanes consisted of two-seaters 
equipped tor utt ck rposes with yombs 


and machine guns. Their equipment was 
‘arried in a provisional air trai. or- 
nized from bomb- 
anes. The 


’ Il 





face of the water, 5 ; = : a 

which would either 

kill everybody on 

board or make it wan comer” 3 Taree 

impossible for the ie am 

ships to operate. 
The first time I 


ers carried a 


( 1 Ol ammunition 


Ink ill bombs 





) q eamp equip- 
ment, and every- 


thing elise necessary. 


tried gas against | Preceding the two 
surface vessels was ~< squadrons in trans- 
during the bomb- | sce. roo 4 race SS rplanes wer 
ing of the battle- Se eee Z _ th flight surgeons 





ship “Alabama,” ; 
anchored off Tan- ==" eae — —e =H rere 


gier Island shoals | —2—-*~ = —- #. sa 


ithe ___ sii nd complete mi |- 


] ; ; ; } 
i stall with hos- 


l equipment ind 











in Chesapeake Bay ag as nae nen supplies. The 
We dropped a |z — so hole unit was 
couple of 25 pound : : ready to operate 
tear gas bombs on 9 Cee —_———- — = minute it 
her, filled with halt oe 5 spin ieee landed there. It 
strength gas, Each esents one o e ys of one hundred planes, at k four times as 
merely to show tacking sir torpedo ind dropped b cannon lone for troops to 
how the gas would set there on rail- 
permeate the whole road trains. 
vessel. We boarded the ship about five h comparative ease and with grea This opened the eves of a good many 
minutes after these bombs had been 1 lit An ordinary flat open field people in this country to the possibili- 
dropped. All of us had gas masks, but ll that is necessary for an airdrome. ties of air power. Here were the same 
none of. us put them or re we If small flat fields not be found, al- irplanes that had been flying out over 
reached the deck. Then instantly on t any location on the ground with a the ocean for hundreds of miles and 
they went. The gas penetrat l every { hundred feet run may be em- thev immediately turned around when 
part of the vessel, clear d » th I l arresting @ such as used ordered and flew into some of the rough- 
hottom. It stayed in the officers’ cloth rplane carriers m be installed on est country in America, and used an 
ing to such an extent that in the « ground, so as to make the planes ordinary field for landing that had not 
ning at dinner, those waiting on the tal in a very small space. been prepared in any 
began to cry from the effects of this gas Aircraft can select these places from I have established winter bases in a 
If the ship had been in commission r without any preliminary recon- similar manner, landing in the deep snow 


Y 


with a crew on board, all her ventilators ssance or inspection from the I:und 
which suck in air would have taken up itself. I used to p1 t] 





is frequently, 





the gas and it would have been distrib- both in winter and summer, so as to 
uted over the vessel much more quicklh stom my men to maneuvers of this 
than it was diffused by gravity. Even kind We would go to the Allegheny 
if the crew had gas masks and the ven- Mountains, because this section is one 
tilators were also masked, this would not of the roughest parts of the United 
stop a heavy concentration caused by o1 States. I would give the commander 


large gas bomb, for example, phosget 
or mustard gas. You ¢ ' 
Navy talking about these things n I ring his group down on a panel that 





I landed, then to 


because they don't like to think of them.  ] id stretch on the ground. Of the 
Gas used from an airplane against th many times we did this, I never broke 
steel coffins would be quickly decisive » an airplane of my own and rarely 


Think what the cost of a fleet is. Say ny of those following me. 





with a plane equipped with skis, fol 
lowed by the airpl ines of the squ idron 
ind transport airplanes carrying sup- 
plies. 

Airplanes can supply themselves 
through the air with practi uly every- 


thing necessary, even machine tools for 


making repairs and mechanics to operate 
them. Airships undoubtedly will be 
used as a means of supply in the future 


and an air force will be able to pick 


up and move to practically any part ol 
the world, fighting its wav as it goes 
ind if strong enough, will be able to ob- 


(Continued o7 page 99) 
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The Story | 


of 
ertical 
Flight 


By Ernest W. Fair 


F ever a subject has created so many 
re ons that its real 
dowed by them 
Newspaper 
been 

if the 
s of read- 
certain 
machine 


over- 
ma- 


clipping 
trations is before the writer 
new he licopter 
British Air Ministry is bring- 
de Cierva’s 
th pictures 
a dead 
readers 
» does not 


hie f t Tisi vert VY irom 
| reds of 
ho kr that tl togir 


( 
} 
i 


stop but 


re undoubtedly thousands who 
tion not only of 
helicopters 

. en f Ee 


chine has as yet 


been developed that rise vertically 

Ol dead stop and at the same time 
! f 1 and e. Past work and 

( rk h ( much to pertect 
the helicopter but there is no existing 
true helicopter that will carry a useful 
oad or that will sifely should 
the motor or moto! e stilled. 

Before procee: Q discuss helicop- 


el proper it nl rht e well to speak 
little further of De Cierva’s near- 
helicopter, the ut ro. 
In the iutogiro tl fixed supporting 


Sul es of the normal rplane are re- 
placed by a freely rotating windmill or 
rotor mounted on nearly fixed axis. 
Thi ndmill, it will be noted, gives lift- 


it does not flap, as many 
suppose, to give the plane vertical flight 
The windmill is not connected with any 


motor but revolves freel Its principal 











THe KARMAN HELICOPTER 
using two opposed propellers operated by three 
engines through gearing 


A successful helicopter 


use consists in aiding the machine to 
hover and descend but while it can en- 
able the autogiro to hover over a defin- 
ite spot and descend vertically it cannot 
lift the autogiro vertically. 

The plane has an ordinary motor 
driven propeller and is in fact much like 
any other airplane except for its ft 
stubby wings and the windmill. The 
pilot starts the regular propeller and 
sends the plane forward 
ground. The rotor begins to turn by 
the action of the slipstream coming back 
from the propeller. Then it begins act- 
ing upon helicopter principles as 
explained shortly. The autogiro has a 
rate of climb of 400 feet per minute and 
a minimum speed of 27 miles per hour. 
It requires about 200 yards to take off 
in starting from 50 r.p.m. on rotor in 
still air, 

With the clear conception of the auto- 
giro’s principles in mind let us proceed 
to the true helicopter itself. First, per- 
haps, a_ brief helicopter 
flight principles may prove interesting 

What is a helicopter? A _ helicopter 
may be defined as any self-powered air- 
craft that will rise and descend verti- 
cally from one fixed spot without any 
run the take-off or 
landing. By vertically, we of 
mean in a straight line from the earth 
toward the zenith or in as near a straight 


ny 


along the 


ill be 


discussion of 


across ground for 


course 


line as possible. 

It has been found 
can rise in a straight 
than along an angle of inclination 
ean be explained because of th 
ance that the cumbersome machine gives 
in horizontal flight of any nature and 
since an inclined angle would entail some 
horizontal flight, all experimentation 
along this line has been abandoned 

How does a helicopter rise? There 


that a helicopter 
line much better 
This 
resist- 


have been many answers to that ques- 
tion but only one of 
Development ol 
time has 
through the use of propellers which give 
a vertical thrust. There is little reason 
to look for much change in this pr 
ciple eithe r. The periection of the he 

copter will come about with the perfec- 


them is correct 
helicopters up to the 
been muat S¢ lely 


present 


tion of lifting propellers. 
We consider the air in 

course. Consider, then, the helicopte: 

with its spinning propellers, eating t! 


t to anotne!l 


strata, of 


way upward from one stra 
ol alr, 
a bit boring into a board. 

To put it a little more 
let us consider the Froude momentum 
theory which applies to the lift of the 
propellers used in 
descent to an helicopter. 


acting somewhat in the nature of 


smentinically, 


This the ry. 


fiving 


in as plain words as it is possible to 
state it, is that the air above a hovering 
airscrew starts from rest, approaches it 


with a Velocity A as shown in the ac- 
companying Figure 1, in a stre 

in area to that of the circular disk swe] 
out by the propeller blades, and bel 
the airscrew with a greater 


m equal 


pi sses on 


Velocity Vv. in a contracted stream 
shown in the same drawing. The thrus 
power ratio increases as the velocity of 


the air driven through the prope ller de- 
Also, the diameter 
the less the air velocity 
value of thrust 


creases. greater the 
and disk area, 
and the greater the 
power. 

This briefly is the Froude momentum 
theory which explains the lift of th 
helicopter. The accompanying diagrams 
explain the passage of the air stre 
more clearly. Figure 2 
theory as applied to an airbrake or ver- 
tical descent on the part of the helicop- 
This applies when the propeller or 


repre sents the 


ter. 
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propellers of the helicopter have been 
reversed and are rotating in the oppo- 
site direction. The entire lift of the heli- 
copter is thus secured through this ro- 








Ficure 1 


tating of the blades and forcing the air 
downward as explained in the theory 
and not by any sort of flapping action 
of wings or propellers. Helicopters are 
often confused with ornithopters (none 
of which have ever proven of any value) 
which secure ascent through a flapping 
action of their wings. There 
wing surfaces on the helicopter—all lift 
is secured by the thrust of the propel- 
lers. Any wing surface would only give 
added resistance of such a nature that 
the thrust of the helicopter blades might 
not be of enough power to overcome the 
added resistance. Herein lies one of the 
reasons for the failure of the helicopter 
to date. 

The helicopter, let it be understood, 
is not a failure. It has been up to the 
present time a failure only in the sense 
that it has been unable to carry suffi- 
cient weight to make it practical and 
that it has proved erratic and unsafe in 
flight. 

Wings would prove valuable in hori- 
zontal flight but detrimental in upward 


are no 


A) Ini- Pi 
tial V 
press. 





Pressure 
T 
P 2 


4 
Ficure 2 


flight. Thus we have one good counter- 
acting the other. Some method must 
be used to give the helicopter sustension 
in forward flight. The rotating bladed 
can do their share but to give it susten- 
sion of practical nature is impossible 
with their use as yet. The development 
of some new propeller will meet that 
situation. 

Perfected helicopters to have 
been unable to carry much more weight 
than that of the pilot himself because 
of the lost thrust power ratio. This can 


d ite 





not be overcome by increasing propeller 
areas or lengths. For a helicopter air- 
screw to be of the most practical use 
the diameter must be as small as pos- 
sible in order to keep down gear reduc- 
tion ratios and centrifugal force. 

The airscrew itself must do something 
more than provide lift. It has to secure 
1 reasonable ceiling and, what is much 
more important, a rate 
climb also. 

The two-bladed, Hispano-Suiza pow- 
ered, Pescara helicopter, a French ma- 
chine which we shall describe shortly, 
holds the record for flight with 2,414 
feet made on April 18, 1924 at Issy-les- 
Moulineaux with the motor developing 
180 horsepower. This is, perhaps, a 
reasonable enough height when all fac- 
tors are considered, but it is scarcely 
a practical, useful flying 


reasonable ol 


adequate ior 
machine. 











ue Pescara HELICOPTER 


Another of the objectionable features 
of the helicopter is its lack of safety. 
Lift is provided by the propeller thrust 


above described and sustension comes 
from the same source. Thus, when 
something happens to any of the mech- 
nism parts, and there have been far 
too many such things in experimental 
helicopters so far, all sustension is lost 


nd the helicopter drops to the earth 
like a great rock. No explanation of 
this effect is necessary. With the dead 
eight of the helicopter deprived of its 
lift and sustension we have nothing more 
th 
will drop to earth immediately, causing 
li ister. 

Wings might be used to stop this but 
this has proved impractical because the 
resistance of these wings practically neu- 
tralizes all thrust obtained from the air- 
Thus, this great danger must 
be overcome before they can be made 


in a great mass of machinery which 


crews 


practical. 

Helicopters have very little speed 
There are many factors that tend to 
limit the speed as, for instance, the ne- 
essity for providing for safety of the 
structure and the character of the bal- 
ancing and shock absorbing mechanism 
of the machine. 

In order to make the helicopter prob- 
lem clearer, let us see what Prof. Alex- 
ander Klemin, head of the Guggenheim 
School of Aeronautics and undoubtedly 








the leading authority in America on 
aerodynamics, has to say about these 
matters. 

Here are the requirements that Pro- 
fessor Klemin has listed for the success- 
ful helicopter: 

1. It must climb vertically with a 
moderate degree of useful load. 


—- 











MopeE. 


THE OEHMICHEN 


2. It must attain a reasonable ceiling. 

3. It must vertical 
with engines in action 

4. It must achieve safe descent on a 
steep path with dead engines. 


achieve descent 


5. It must have a reasonable hori- 
zontal speed. 
6. It must be fairly stable and com- 


pletely controllable 


sefore going further let us consider 
some of the machines already developed 
The Berliner helicopter is one of the 
most interesting for it embodies many 


airplane characteristics. Its body con- 
sists of a fuselage with little deviation 
from that of the standard aircraft, much 
like the old Sopwith Camel of war days, 


in fact. There are three wing surfaces 
In other vords, the machine is a tri- 
plane, with each wing somewhat longer 
and with slightly greater span than the 
one above it. The wings are connected 
with struts and wires of the conven- 
tional airplane type. On the forward 


and rear section of each side of the mid- 


dle wing of the series of 
control ailerons which give 
the plane itself. They 
neath the diameter of the are swept by 
a propeller blade connected with the en- 


There are 


triplane Is a 
balance 
are directly be- 


to 


gine in the nose of the plane. 





De Boruezat’s MACHINE 

three of these propellers, one on each 

wing and one near the tail atop the 

fuselage, all controllable from the center 

cockpit of the plane. The tail of the 
(Continued on page 67) 
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Interior view of the Ke 

ne twenty-passenger trar 
port “Patrician rhe pilot 
compartment can be e¢ 


forward 


U pholste designed by Adolphe 
Grivin in a jig saw pattern of cot- 
ton and rayon. (Photo by courtesy 
of the duPont Rayon Company, 
Fabric Development Division) 
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A Tip to Hoy— 





or More Pilot Trouble 


By Francis D. Walton 


Aviation Editor of the New York Herald-Tribune 


HERE has been 


ume of discontent m th 
gentry of the country agains 
display of news concerning I 
dents. This case for the pilot was s 
recently by Lieutenant Benson Hoy 
the June issue of Arronavutics, It 
well stated, if Lieutenant Hoy will 
mit one to say so, one who admitted 
knows a trifle more about split inf 
tive than he does of the cause and char- 


acteristics of the flat spin. It 
Vigor, 


with humor and 
heat, and the heat unfortunately was t 


cause of obscuring a number of 
points of truth. 

It is difficult to understand why 
volume of objection should begin to gr 
just at this time, when newspapers 


throughout the country have been 
ing so much to develop public supp 


for aviation. Perhaps the pilot is 
becoming articulate. Perhaps he is 
beginning to appreciate the amenities 


the gentle art of writing 

At the very outset it will perh ps 
best to break the bad news (as gentl) 
possible) to Lieutenant Hoy that 


accidents will for a long time continue 


to be news, an 
ity is unfortunately 


news. The flying fraternity will gra- 
ciously concede that perhaps a news- 
paper editor knows a trifle more a 


running a publication and selecting news 


than the conscientious pilot, who with 
the interest of all aviation 
rather like to see the account of 
little Sunday mishap in which he killed 
his three passengers tucked away 
the “Help Wanted” ads. 

Let us consider this hypothetir 
a moment. Why did that pilot, taken, 
the chances are, if we believe 
Lieutenant Hoy, unexpectedly wi 
trouble, have those three p 
kill or injure? The chances, if we may 
have ours now for the sake of argumen 
are that they went out to the airport to 
find out what all this flying bi 
about wholly as the result of interest kin- 
dled in the subject by the newspapers 
If this is so, and we are conceding it to 
be so, the newspaper has a responsibility 
not only to those people, but also to the 
people who may go next Sunday and the 
Sunday after. The only way in which 
the press can rectify early enthusiasm 


issengers to 


siness 18 





in cases where the fatal- 


high, front page 








o ted by much space 
r suecessful flight o Lindbergh or a 
Chamberlin is to give full measure of 
tail to Sunday’s little regrettable oc- 

irrence 

There we have the argument of space. 
Also it must be said that more columnar 
lisplay 1s given to the airplane accident 
than to the automobile accident which 
3 e same toll because, unfortu- 
I y perhaps, the airplane more com- 
¢ vy meets the requirements Ol the 
tion ol news The retort that the 
ne is now twenty-five years old and 
. ivwardness should no longer be 
d upon with more curiosity than 
the automobile is to permit one’s enthu- 


true facts of the 





out 


ism to shut 
led on the surface 


the earth since he dawn of creation 
To travel through the air, however, has 
ere been a dream for most of that 


is only realized 
at the open- 
Airmen 


t\ t 


must excuse the natural curiosity of 


me and one that 
» for the first 
Twentieth Century 


in 


time 


Interest continues to exist 


‘h and 


indlings if 
every phase of 
Hoy’s argument, and 


many flyers, has not yet 
en nswered They charge and com- 


in particularly of the 


r accidents given in ne\ 
Now likes to indulge in the 
1 Army game of “passing the buck,” 

but when it ¢ 

the temptation is beyond human 
So let us ask, first of 
best or should know, 

t caused the failure of the airplane? 


explan itions of 
vspapers. 
no one 


Oh, no!) in be so easily 


ssed 
acitV to resist 


who knows 


] 
The pilot, it seems, is the sut 
I call upon the whole 
entlemen of the press to tell me if they 

) 
all 


ac- 


answer 
fraternity of the 


] e ever who was at 


found a pilot 
ing to discuss (with the press) 
lent in which he had a part. 

Until quite recently 
methods have 


rts to dissu ide 


only strong arm 


been used on many air- 
reporters from gather- 
ing all of the known facts regarding a 
crash. Reporters were chased, shooed 
nd even threatened with arrest. The 
lot, if he escaped uninjured, was per- 
tted the sanctuary of the operations 
office, and newspaper men were left to 
their information where they could. 

Is it wonder in a certain 


inyv that, 





devoted to the 


they were 


amount of bafflement, inclined 


to presume “that the motor failed’’? 
Lieutenant Hoy has given a number of 
amusing and glaringly exam- 
ples of what re porters can do with an 
innocent ground loop. But I’m afraid 
that the heutenant didn’t iround 
to explain the incident to the reporters 


Inaccurate 


remain 


He left them to find out for themselves 

But now we come to the real crux of 
the complaint against newspapers. There 
has been a regrettable tendency in news- 
paper accounts of air accidents to speak 


knowingly of things that no one could 
know—to say that “the motor failed, 


“the pl ine fell out of ¢ ntrol,” etc An 1 


in most of these cases Lieutenant Hoy 
now tells us it is r to assume that 
the real difficulty was trouble 


That is a generous gesture, but I’m 
afraid, oh men ol ings, that we who 


write of your momentary lapses from the 


clouds must go on saying that your ships 
spun down, or fell out I control 7 » be 
sure, following the suggestion given we 


might write something aft 
“Four 
seriously 


persons were 
injured here 

when a cabin p crashed 
western boundary of this field. 


aiternoon 
near the 
Th 


ne Oniy 


] 
i 


ane 


cause for the accident, as far as could 


be learned, was that the pilot was isleep 
at the switch. In a minor difficulty he 
lost his head completely, and in the en- 
suing brain storm he attempted to 
stretch a glide in order to miss a land- 
ing on an unobstructed fairway of the 


Old Timers Golf Course and 
iry of the field.” 


iecept one 
on the rough bound 

Yes, we might write such stories; and 
then we could other ] 
ment. For there are laws other than 
that discovered by Dr. Newton. The 
libel laws, for exan ple If I know my 
pilots they would preter inaccuracies re- 
garding assumed mechanical failure that 


— 
100K tor emplov- 


} 


will aisappear and be forgotten with the 
next edition rather than such 
which unfortunately, in open court, could 
not be proven. 

I think most aviators will admit that 
their sense of news values is not 
as acutely trained as that of paid news 
writers. 

I recall an incident which occurred on 
old Curtiss Field in the spring of 1927 
when Clarence Chamberlin was prepar- 
ing the Columbia for transatlantic 


truths 


ii 


) 


quite 


its 
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ht. (The destination then was Paris.) 
The day was Sunday and the occasion 
christening of the Columbia. There 

» present, but all in all 
humdrum affair. Then 

bolt out of the blue, 
lin \ sented with that not 
inusu nevertheless difficult 
t a one-wheel 





education of reporters, which most pilots 
believe to be non-existent, has carried 
most of them to a sufficiently high tech- 
nical understanding to know that a one- 
wheel landing is not something extraordi- 
nary. But Chamberlin had two small 
children in the plane, who were his guests 
and for whose lives he was responsible. 
That was one feature of great force in 
making the story. Another was the fact 
that the mothers of the two children 
were on the field, watching a man in the 
air whom they hardly knew, in whose 
hands fate had suddenly placed the wel- 
fare of their children. The plane was 
well known, it having established but a 
few days before the world’s duration rec- 
ord. And also on the field was G. M. 
Bellanca, designer of the ship, who 
looked skyward, wondering if one of his 
dreams of a lifetime was about to come 
to an end. Pilot, is that a story? 

Incidentally it may be recorded that 
the handling in the metropolitan press 
of New York next morning of Chamber- 
lin’s exploits won Chamberlin the right 
to fly the Columbia to Germany, as 
Levine, the owner, at that time was 
wavering in the selection of a pilot. 
Public opinion, as a result of the news- 
paper accounts, decided the issue 

So it would seem that the time has 
come for pilots to forget their petty 
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annoyances over the aberrations of the 
press. They should take a broader view 
of the situation and incidentally wake up 
to the fact that many of the men rep- 
resenting the national press at least have 
a working knowledge of aeronautics 

So here is just a tip to Hoy and the 
men of his flying fraternity to get a lit- 
tle less “press conscious” and a trifle 
more “press wise.” And along with the 
tip, if we may, we would like to give a 
suggestion. As we who write have been 
shown the error in saying, “The plane 
appeared to burst into flames in the air,” 
“The motor failed,” etc., we should like 
to suggest that they, the flyers, 
little thought to the new, sounder and 
more cautious phrase, “The plane fell out 
of control.” Lieutenant Hoy says we 
mustn't even say this. Well, if a plane 
that cracks up wasn’t out of control 
sometime between the moment it stopped 
normal flight and the moment of impact 
on the ground, then what was it? Did 
the plane fall “in control”? If flyers 
can believe the latter statement then it 
is time that someone went 
quietly as possible and gathered up a 
lot of outstanding Transport Licenses 
In lieu of that I would recommend tha 
aviation schools establish a course for 
neophyte flyers on “How to Meet the 
Press and Why ?” 


give a 


about as 


; 


What Is the Law? 


mn of having t cep 
How Chambe onducted himself in 
situ I ynsternaticn swept 
the fields of Roosevelt, Curtiss and 
Mitchel, the latter where Chamberlin 
nally made his nding, is now a matter 
rd, of g s record, mainly due 
resel his action in the 
As the writer was leaving the 
1 two pilots twitted him, saying, 
W Big Bo s too bad, but Clar- 
ice cheated you out of a good story 
today!” In his surprise the writer could 
smile at such an infantile conception 
ews, and | the two-column story 
n his paper the following morning an- 
er the rid Ss assumption that 
Chamberlin’s display of courage, re- 
ness and skill had “cheated him 
story.” 
Nov hy was this a “good story,” and 
ere th in error on their 
lzment? Because it was a one- 
ling? N I’m afraid the slow 
ERONAUTICS announces a new 
reader ser that should prove 
of great e to owners, pilots 
1 transport o s. The rapid in- 
e of air traf nd operations has 
rht forward many legal questions 
the average attorney is_ not 
to ar I \lanv of these 
mportant bearing on the busi- 
Her re son simple questions that 
nnectiol th Aeronautics: 
X neeals himself as a stowaway in 
n ! 0 1 trans-Atlantic 
Chis aero] e is a scientifically 
se instrument. It has a definite 
carrying capacity. The aviators are com- 
1 to load the plane to the limit of 
The stov y is a dangerous 
excess in weight. an excess which jeop- 
the safety of the aircraft and the 
live f the owner and legitimate crew. 
What rights at sea or in the dangerous 
flight has the stowaway? The legitimate 
ner of the overloaded aeroplane on its 
perilous trip over the ocean compels the 
v to sign contract that any 
money that the stowaway shall receive 


for stories written by him from his ex- 
iv, shall be divided 


perience as a stowaw 
50-50 between the writer and the aero- 
nlane crew. Is such a contract valid? 


“A” owns a farm. “B” owns a lot in 
the city. The law says that “A’s” title 
vests in him ownership in the land to the 
center of the earth and gives him air 
rights over his farm to the limits of the 
skv above Likewise with “B,” who 
owns a city lot—his rights extend from 
the center of the earth to the limit of 
owns an eroplane. 


the sky above. “C” 
Has “C” a right to fly his aeroplane over 
‘A’s” farm or over “M’s” city block? 
Is it a case of trespass by “C” to fly 
over “A’s” property without his consent ? 
Can “A” stop “C” from flying through 
his air rights the same as he ean stop 
“T)” from driving an automobile over his 
farm or over the private driveways of 
the farm? 

Can “C” fly in his aeroplane from one 
state to another with impunity? What 
regulations is he subject to in inter-state 
traffic? If “C” can fly from one lot to 
another or over as manv farms as he 
wants to without permission of the 
owners of the land traversed, can he by 
the same token fly from one state to an- 
other or from one country to another 
without the consents of the states or the 
countries over which he crosses? 

If “C” is not permitted to fly from 
the United States to Canada without a 


special permit, does he need a permit to 


cross Canada on his way to Europe? 

Are there individual air rights, state 
air rights, national air rights and inter- 
national air rights? 

Aeronautics has opened a new field of 
law. Many new questions Of rights have 
evolved themselves, as a result of the 
use of the air by the flying machine. 
Europe has been confronted by the new 
legal problems for several years and as a 
consequence has evolved a new branch 
of the law—Aeronautical Law, whi 
») study and 


] 
h 


this country must begin t 
adopt concurrently with our development 
of flying into a permanent pleasure and 
an every day industry. 

An American attorney, Bailey Same- 
low, who has just returned from Europe 
where he made a study of fundamental 
aeronautical law will conduct this depart- 
ment. The publishers of this publication 
have arranged with Mr. Samelow to 
write a series of articles on this new 
branch of the law, which will appear in 
succeeding issues of this publication. The 
first one will be printed in our issue of 
October, 1929. 

Mr. Samelow will answer for Arro- 
NAUTICS any questions of aeronautic law 
that may confront the readers of this 

(Continued on page 91) 








Flying Movies 


AKING a 


screen would be simple if actors 


flving epic for the 


were aviators, or if aviators 
were actors. There are a few actors in 
Hollywood who ean fly, and at ] 
a considerable number of 
studio employees have at least a 
license. The majority of thes 
however, have taken up the game for 
recreation or When 
actors play parts in flying 
usually necessary that the audience b 
made to think that they are at least 
budding aces even if they have never 
been in the air. 


resent 
directors and 
private 
people, 
sport. non-flying 


films it 


This brings many ad 
ditional complications into a problem 
that is not simple to begin with. Loop- 
ing, diving, zooming airplanes are not 
easy to photograph. 

While most of the upon 
which this article is based is drawn di- 
rectly from Metro-Goldwyn-M: 
Naval Aviation production, The Flyin 
Fleet —the original for 
which was written by the author of this 
article who also arranged the deta 
Naval cooperation and assisted in direct- 
ing the air scenes,—we 
that picture experts wh 


experience 
Ve r’s 
1 
screen play 
ls of 


emploved on 


had worked 


By Frank Wead 


ises as VW Lilac Time 
of the Condemned, The A 
Circus, and Hell's Angels, and had the 
enefit of their past experiences. 
furing production, every actor whose 
him to fly actually took 
The star, 
y between Los Angeles 
nd San Diego by commercial air trans- 
At times when a 
Hill, his 
ny member of 
needed 
located In, 


ngs, 


part required 
he air Ramon 

eled frequently 
ort n actor, Director 
| 


assistal mndeed 


the 
for a seene, he 


] 

Creorge it, and 
company Was ur- 
gently 


usually 


under, on top ol, 


could me 


or behind an airplane on the ground or 


the ai The 


re “company” soon 


conversation of the en- 
developed into on 
long naval tailspin 

Our first problem was to shoot the 
maneuvers Ol the acrobatic 
known as “The Three Sea Hawks” 


section 


Irom 


Light Bombing Squadron Two of the 
Aircraft Squadrons Battle Fleet, led 
by Lieutenant D. W. Tomlinson, now 


Vice President and General Manager of 
Maddux Air Lines, with Lieutenants W. 
V. Davis and A. P. Storrs, U. 8. Navy, 

his section-mates. Other cameramen 
had tried to take pictures ol their loops, 


Navarro, 


rolls and inverted flying im torr 
and missed. We thought that 
succeed, and subsequent 
our guess to be 


Many ol 
Hawks are 


executed high speed, so 


our first need was for camera plane 
that could keep uj th their F-2-Bs 
The fastest two-seater avail: ble was an 
0-2-U, some twenty miles slower Be- 
fore taking off to shoot any maneuver 


the Three Sea Hawks, the camera plane 


pilot, the cameraman and myself would 
talk each move out in detail on the 
ground and dope out just exactly how 
the scene would be shot We wanted 
the horizon about the center of the 
screen in every shot n order that their 
maneuvers would be especially clear 
above and below that definite steady 


White clouds in the 


als make IO! beautiful 


We were for 


line of reference. 
background 


photography. grateful 


clouds if they appeared but we did not 
wait for them. 

All movement in the completed pic- 
ture was to be from right to left, as 
that was the direction of the final big 


punch in the climax, an attempted hop 





he 


KUM 


yn 


lulu. Maintaining a single direc- 
movement makes for clearness 


audience and helps the dramatic 


ree 


the ser The Akeley camera 


is therefore mounted to shoot over the 


erap ne ? | dive 


le of the aiter cockpit of the 
It was not desired to show any 
lane in the fore- 


he « 

yf the | UI The cameraman 
; limited to the angle be- 

the tail and the right wingtips, 
cameraplane pilot was informed 
nd so fl nd skidded his ship 
p the planes being photo- 
near the enter line of that 
Che Thr » Hawks endeav- 
lace r maneuvers within 
meras have a shoulder bar 

h e “panned” or 
yinted) and a train of inertia 

h tends to maintain a mo- 

s started. Bell and Howell 
owly by cranks 

not suited for this type of air 
The cameraman selects a lens, 
ng * problem, that will 
janes as ve as possible yet 


em sufficient field to complete the 


‘tting out of the 


me! While shooting, 


man wu y has both legs 
i against the slip- 
the finder, a 
¢ with one hand 

nd on the Akeley bar 
buried in_ his 
pan_ his 
sudden 

yet must 


At times he 


quick with a 


must 


yT his nrir body, 
the pictures are 


th ir on the screen. 


ne rule of imeraman 1s to 


moment. On 
Hawks 


his 


ne to the last 

1 the Sea 
r the camera while 
, missing it with his 
1 secant ten feet, while the 
blind on him 
practically 


on 


nilot 2 
ng pictures were 
be of value 
tor example, 
full 


ppro ich 


at tum fntem to 
phing a loop, 
gn 
Irom 
1 on a line some fifty yards 
1e rn p, which their 
to overtake 
When 

1e nter of the angle 
ry and yf the 0-2-U the 
At 
quarter of 


ed « S them 
w it. 


be- 


their loop. 
tion al the first 
imeraplane pilot would 


his right wing 


I As the Hawks went 

» their backs he would cut his 
so as to pull away 

l 0 Tapidly in the opposite 
As they started to dive off 
vould go full gun again 


1ot pull ahead of 


him too quickly. Each stunt would be 
repeated until the 200 feet of film in the 
Akeley was exhausted. Upon landing all 
hands would talk it over, just 
where the shot was missed and possibly 
alter some detail of the plan for shoot- 
ing it. On the following day the pilots, 
director, etc., would look at the film 
rushes and definitely determine whether 
the shot was o.k. or must be made 
again. In a similar manner a detailed 
method was worked out 


a 
il 
] 
! 


decide 


over 
for each stunt. 

It was necessary to identify the single 
seaters in which our principals were sup- 
posed to be flying. This was done by 
painting their tails distinctively, by 
numbering them in large figures, (with 
water color paint, which does not dam- 
age fabric but which does require con- 
stant touching up) and by giving Ramon 
Navarro a white neckerchief, presented, 
needless to say, by the fair Anita Page 
token of her undying affection 
The actors were seen climbing into the 
planes on the ground. The planes taxied 
out and took off,—a pilot having re- 
placed the actor. 

Cutting close-ups or big-heads into 
long shots of these planes in flight com- 
pleted the unmistakable identification 
of each actor as actually being in and 
his respective These 
closeups were usually shot in a two 
seater. The pilot in the rear 
ducked his head out of the camera field, 
the windshield was painted at the lower 
corners to further obscure the rear cock- 
pit, the ground swirled and turned in 
the background of the picture, the actor 
in the front cockpit went through the 
motions of flying and other specified 
started the the 


scene was made. Some closeups, how- 


“as a 


piloting ship. 


sent 


actions, camera, and 
ever, were made on the ground, shooting 


up, with wind machines furnishing the 
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subsequently double-printed the 
background. These latter made 
during the “retake” period of the pic- 
ture when they were so urgently needed 
that time was not available for shooting 
them in the air. 

All “single-seater” close-ups th it were 
shot in the air were made with motor- 
driven Bell and Howell cameras secured 
to the fuselage 
These 
and belly 
fuselage, and hence are quickly demount 
ind do not into 
structure or the fabric in any way. 
camera and film container are screwed 
and wired to the base plate. A bat- 
tery to supply current to the camera 
motor is secured in the cockpit or bag- 
start and 
stop the camera is placed convenient to 
the hand. The and the 
pilot or pilots involved are instructed 
the 
taking off. In 
as his own director. 

Saddle mounts were secured aft of the 
engine, where, if the camera is shooting 
forward, the upper cylinder heads show 
in the lower part of the screen,—such 
shots were used in the dog-fighting se- 
quence of the picture, the pilot of the 
following plane keeping the plane ahead 


into 
were 


on saddle moun 


base 


consist OI a 
that 


mounts 
bands 


piate 
go ‘round the 
the airplane 


The 


able cut 


gage space, and the switch to 


actor’s actor 


action of each scene before 


the air the 


as to 


ctor acts 


in his telescopic gun sight which was 
boresighted or aligned with the lens of 
the camera, (Davis and Storrs were able 
to follow each other through half rolls, 
vertical difficulty ) 
If the camera is shooting towards the 
tail from the same location the face of 
the the 
ground; hence this angle was used in 
shooting single-seater close-ups, the pilot 


dives, ete., without 


actor clearly shows in fore- 


of the two seater ducking out of sight 


as above. 


propeller blast, and moving clouds were The Bell and Howell camera carries 
Tue Enp or tHe T-2-D 
The survivors being photographed on the wing in Mid-Pacific ust off the 


end of the Del Rey Piet 
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four hundred feet 
of film; each scene 
runs say forty or 
fifty feet. On one 
hop we gave 
Ralph Graves 
four scenes to 
shoot, two takes 
of each scene (one 
for domestic, the 
other for foreign 
negative). These 
scenes required 
Lieutenant Logan, 
flying Graves, to 
keep his ship in a 
steep turn, so 
that the ground 
would swirl in the 
background, yet 
to keep his head = 
ducked between : ee 
his knees, and re- 
quired a single 
seater flown by 
Lieutenant Davis 
to ride Logan’s tail in such a position 
that his ship clearly showed in the back- 
ground of the picture, while Graves sup- 
posedly flew the leading ship and reg- 
istered pleasure, anger, chagrin or what 
have you. The eight scenes were per- 
fectly made on the first hop, with some 
twenty odd feet of unexposed celluloid 
left in the magazine, which speaks most 
highly for the teamwork of all concerned 
The other saddle mount 
in the dog-ficht was located just behind 
the pilot of a single seater. The pilot 
wore the white neckerchief, which iden- 
tified him as Navarro, or wore ordinarv 
flying clothes when he played the part 
of Graves. No faces show from this set 
up. The plane ahead was 
followed through its ma- 
neuvers by pointing the 
following plane and hence 


The NX-2 


set-up used 


Models 


like 


Cockpit CLose SHoTs 


pilot 


the camera secured to it; the back of the 
pilot’s head and the wings of the latter 
plane showed in the foreground, and the 
entire other plane was seen ahead of it. 

This brings up the question of view- 
point. In making long shots of forma- 
tions or single ships, if part of the cam- 
era plane shows in the picture the illu- 
sion of the audience that they are view- 
ing the scene through their own 
is to some extent destroyed. In 
the dog-fight, how- 
ever, the viewpoint the audience 
should be that of the pilot. This is 
complished by showing the wings and 
struts of the plane on which the camera 


eyes 
such 
scenes as those of 
ol 


ac- 


is mounted in the picture, just as the 
A New Use or MOopeELs 
the one below were used for the crash sequences 
endanger the pilots 





showing the camera mounted on the wing for close- 





pilot sees it, and 
thus the audience 
feels that they are 
actually riding 
with him. 

In shooting 
mass formations 
Irom camera 
planes and from 
the ground we ar- 
ranged to do so at 
when such 
formations were 
being flown for 
tactical 


times 


practice, 
training or review, 
thus interfering as 
little as 
with the 
work of the units. 
Admiral Reeves, 
Commander of the 
Aireraft Squad- 
rons, Battle Fleet, 
Captain McCrary 


possible 
routine 


ups of the 


of the Naval Air 
Station at San Diego, and Admiral Raby 
at Pensacola afforded the “Hill Com- 


pany” splendid cooperation, and it is for 
this reason that The Flying Fleet gave 
as accurate a portrayal of Naval Avia- 


tion as it did. 


For economy it was not desired to 
take the entire cast of the picture to 
Pensacola, where all the training se- 


quences were supposed to take place. 


Close-ups in the air, both dual and solo, 


were made in an NY-2 at San Diego, 
over a part of San Diego Bay and 
county that does not look unlike the 
country near Pensacola. Wing mounts 


ne such mount at the out- 
showed both cockpits, and 
vas used for shots of dual 


were used, 
board struts 


training, and also for solo 
shots, the pilot bending so 


to : 
l 96) 


as not 
(Continued 


On page 
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Captain Frank M. Ha 


hung up the ord hop 

to West and back again in a total 

1 r time of » hours, 48 minutes 
1 28 seco n his Lockheed Air 


SS 








In the Floodlight 


A few of those whose recent activities 
have brought them into prominence 





wks, who 
from East 





Grover Loening and his new one-wheel am- 

phibian. The wheel may be raised into a 

et with doors and can be locked into 
positior 


Miss Bobbie Trout has earned her trans- 

port license and is said to be the first 

woman test pilot—being employed in that 

capacity by the Golden Eagle Airplane 
Company 








Roger Q. Williams and 
Lewis A. Yancey, who suc 
cessfully spanned the At 
lantic and landed not far 
from the spot near Santan 
der, Spain, where the 
French rivals landed 
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Great ‘Resorts of Europe From 


Monte Caro 
From the Corniche 
Road the Casino 
the Harbor and the 
Palace of the Prince 
of Monaco are eas 
ily distinguished 

even at night 











the CAir 


TROUVILLE 
This popular French 
resort 1s opposite 
Deauville, and the air 
phote shows the 
Casin 





Biarritz 
Biarritz is one of the 
most lamous of the 
French show places 


crowds 


ttracts great 


gil 
ru 
te! 
Di 
los 
Wil 
fol 
clit 
ten 


9 
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no 
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Future Possibilities in Aircraft 
Engine Design 


AD s le power plants been 
ivailable th idvent of prac- 

ical, dynar flight might not 

e been delayed until 1903. A new 
day in aviation development may come, 
rough further improvement in the 
design of the airplane proper, but 
through revolutio1 improvements in 
the design and « tion of the power 
ints now in ust I veronautical in- 





dustry is deeply interested in this all- 


important phase which may bring sur- 
rising changes i1 sent day design. 
Some may lool yn the conclusions 
I have d s unwarranted, and some 
of the possibilities forecast as in error. 
Ho I ) ha g down to busi- 
ness, I s survey and analyze the prime 


requirements that must be met by air- 


agree that 
ty leserve first consideration 
endurance flight 
monoplane “Ques- 
tion Mark” is indicative of the wonder- 
il reliability and ruggedness of the 
' | present day aircraft engine. 
During the total time of over 150 hours 


The recent remarkable 


Army’s Fokk rT 


typical 


n th ill he hree voled radial en- 
gines were run at from two-thirds to 
hree-quarters throttle opening. 

Eviden it was the ignition system 
ha nved signs of giving out first, in 
the form of fouled plugs, which caused 
1 considerable loss in R.p.m. and misfir- 
ing. However, it s not because of 
ignition trouble that the ship was forced 
to discontinue its flight, although this 


would have been the case after 


no doubt 


less than fifty additional hours, had not 
the flight been ended by the appearance 
of a purelv mechanical trouble. 


The Question Mark was forced down 

irms; their play had in- 

creased from a few thousandths to 
This the 

to go out of time, 

ot function. 

the flight ended, 


. 1 . 
rn rocker 


ec 1used 


When l the left en- 
gine had « the right engine, while 
running is streaming oil, and the cen- 
ter engine had dropped to 1300 R.p.m. 
During the final fuel contact, the ship 
lost 1500 feet altitude, and took on fuel 


with the left engine d Immediately 
following contact, Staff Sergeant Hooe 
climbed out on the catwalk in a vain at- 


tempt to start the engine again. 


By W. G. Meyers 


Thirty hours before the end of the 
flight, engine trouble had threatened to 
send the ship down. All three engines 
at one time appeared doomed, but the 
troubled cleared away and the fliers 
thought then that it would be 
for them to stay in the air indefinitely 
At one o'clock on January 7, the final 
day, Lt. Quesada handed the controls 
over to Capt. Eaker, and at that mo- 
ment the left engine quit. With the 
heavy load, it was impossible for the 
two weakened engines to keep the ship 
in the air. She lost another 1500 feet 
in turning so as to maintain a safe glid- 
ing distance from the field. Then Capt 
Exker shut off the right and 
glided toward the Metropolitan airport. 

A host of learned 
from such an experience as that just re- 
lated. It shows that if not fre- 
quent top overhauls and occasionally a 
complete overhaul, an engine can_ be- 
come unreliable before its useful life is 
over. If this was true of the wonder- 
fully cared for engines of the Question 
Mark, how much more true is it of the 
roughly handled commercial engine? 
Commercial airline operators look for- 
ward to a day when engines will be on 
the market which will operate under ad- 
verse conditions for their total running 
life with a negligible amount of servic- 
ing, and of which their pilots may be 
assured that they are flving behind an 
engine of peerless reliability; or, in other 
words, an engine which will just 
stale all over” instead of developing spe- 
cific kinds of trouble in well defined 
spots, so that treacherousness, which is 
so characteristic of present types of en- 
gines, will be eliminated and ample warn- 
ing will be rendered sufficiently in ad- 


? 
possible 


engine 
lessons are to be 


riven 


“oet 


vance. 

Troubles in present day engines may 
be divided into four main 
ignition, carburetion, compression, and 
mechanical. The same could have been 
said of the first Wright engine of 1903. 
In twenty-five years of aviation service, 


categories: 


trouble from these sources has not been 
eliminated. Therefore, it is doubtful to 
some observers if the gasoline engine will 
ever be capable of meeting the require- 
ments of the ideal aircraft power plant. 

A survey of the history of the air- 
craft engine shows that, in the interest 


of light weight, every conceivable cylin- 
der arrangement has been tried, but in 
this country they have all boiled down 
to the radial Abroad, 
the watercooled vertical, V, 
types still predominate over all 
but that, no doubt, is due to the fact 
that foreign have not a 
yet realized the advantages of aircooling 
and still encourage the watercooled prin 
ciple. 

The aircooled engine was tendered its 
initial boost by the United States Army, 
which, in 1920, realizing the wonderful 
possibilities of this type of power plant, 
gave contracts to the Wright Aeronau- 
tical Corporation and to the Lawren 
Aero Engine Mig. Company, each for 
four radial aircooled engines, and later 
established a special test program at 
McCook Field (now Wilbur Wright 
Field), Dayton, for the purpose of test- 
ing different aircooled cylin- 
ders, which information was later re- 
leased for the benefit of American de- 
signers. 

Only aircooled cylinders were tested 
on a special test “rubber engine,” which 
was a base designed for testing cylin- 
ders, either air or water cooled, with a 
bore range of four to eight inches and a 
stroke range of four and one-half to nine 
inches. This research was carried on fot 
four years, and when completed made 
available for American designers cylin- 
der studies which are the basis for th 
highly successful American radial air- 
cooled engines of tod iV, the best in the 
world. The tvpes te ted included axial 
fins, circumferential fins, flat heads, roof 
heads, integral heads, bolted on heads, 
ete., all of which prove 1 more or less un- 
satisfactory until the construction utiliz- 
shrunk and 


h weve! 
ind W 


oluner- 


type. 


governments 


types of 





ing a steel barrel with a 
screwed on aluminum alloy head was ex- 
perimented with. 

Considering the evlinder 
diameter upon unit metal weight, it will 
appear that from that standpoint, the 
cylinder should have as small a 
stroke ratio as possible, since the volume 
of a cylinder varies as the square of the 
bore, while the circumference, and hence 
the weight, varies directly as the bore 
Also the wall thickness of steel cylinders 
is always greater than the maximum 

(Continued on page 84) 


effect of 


bore- 
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Rotts Royce “Derpy” 
Mounted on the new 
“Phantom” chassis, the 
“Derby” has rakish lines 
without offending good 
taste by being too 
“sporty.” The effect of 
power is evident, down 
to the design of the 
fenders 













IssoTTA-FRASCHINI 
The Italian makers also show 
the influence of aviation de- 
signs in this Issotta roadster 
with its carefully stream- 
lined body by the celebrated 
Castagna 





To Reach the Airpor 


Pevcrot “Pony” 


A light sport car for casual use in 
town or country The body finish 
is novel and the short wheelbase 
has its advantages in these days 
when parking is a problem 
% é ——— 
} 7 ” 
{ é pnt Me 
t ‘\ e 
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Three of the 
Latest 


Fairchild “KR 21” 


The newest | eteran of 
proved sturdine a bility, a combina- 
tior port and trainir plane providing 

lity, performance, and economy. The 
KR 21 come th a Kinne 1( h.p. en- 
gine and flies two people, 23 gallons of 
£ oline 5 ] of oil and whatever 
of a ble load of 600 pound 

top 





( | m.p.h Price 












. 
a 
7) 4 ” 
Star “Cavalier 
z A very interesting small plane is the Cavalier, 
offered by the Star Aircraft Company of Bartles 
ville, Oklahoma. The Cavalier is a two place 
high wing cabin monoplane, powered with a 
Velie M-5 70 h.p. motor. The maximum speed 
is 105 m.p.h., the cruising speed is 87 m.p.h., 
and the landing speed is 38 m.p.h. Fully loaded, 
the Cavalier climbs 600 feet a minute Fuel 
consumption is at the rate of six gallons per 
hour. Price, $2,985 
o~ 
> 


Alexander “Bullet” 





terest at es to the Alexander Eagle- 
, et be e « t exceptional perio 
+} t of ce ( powe rhe ! 
fittec th eithe Vi t J-6 165 hp. engine "tee 
Kinner 1 h.p. ¢ r The plane shown below se 
he ( I et. € é th the Kinne power 
. F oad of 670 pound 
4 ] p-h. at full > 
( t p.h nd landir 
e€ | C-3, $6,666 
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LETTER which came to me re- 

cently from a naval flying offi- 

cer, who was on duty with the 
aircraft carrier Lexington during the 
maneuvers at the Panama Canal Zone, 
sounded off with proper pride about the 
performance of the air squadrons, and 
the vast difference in their rating now 
as compared with the lesser regard in 
which the high command held them a 
few years ago. 

This naval flyer prefers to remain 
anonymous, and I quote from a personal 
letter not originally intended for publi- 
cation. There is nothing in it, however, 
which should offend the most punctilious 
Admiral bent on keeping junior officers 
in their proper place. The letter says, 
in part: 

“We had a big war here. After it was 
over the Commander-in-Chief sent the 
following message: ‘I desire to commend 
all hands for their excellent performance 
in the maneuvers especially the 
brilliant performance of the Air Force.’ 

“A division of four battleships was as- 
signed to the scle duty of guarding the 
aircraft carrier. To who 
have seen the inception of aviation in 
the fleet that is a tremendous concession 
It’s like—well, imagine King George V, 
Von Hindenburg, Cal Coolidge, Charlie 
Hughes, and Senator Heflin acting as a 
squad of motorcycle cops clearing the 
way for Trotzky’s automobile.” 

There has been naval aviation 
before the beginning of the World War, 
but most of its high-power development 
has come since the first torpedo-plane 
maneuvers, seven years ago, off Cape 
Henry. Pioneers like Richardson, Elli- 
son and Rodgers had accomplished much 
before those maneuvers; it was, in fact, 
their work that made the later develop- 


those of us 


since 





ment possible. And they worked against 
prejudice and handicap. 

These handicaps were not imposed by 
ill the old line officers of the higher 
commands. The brilliant exceptions 
were Rear Admiral Fiske, retired, and 
Rear Admiral Moffett, who became, and 
is, Chief of the Naval Bureau of 
Aeronautics. Fiske was the first admiral 
to trust himself to an airplane; he ex- 
changed his brass hat for a helmet to fly 


still 


in one of the earliest types of naval 
planes Moffett has flown all over the 
United States and its surrounding 


coastal waters in airplanes and dirigibles 

Moffett was the first admiral to see 
that the advent of aircraft meant the 
beginning of the end of secrecy about 
There still are many admi- 
rals who do not agree with him, but the 
idea has gained much ground in the last 


irmament. 


en years 
Admiral Moffett permitted myself and 
\ other writers with the Atlantic 
those historic the 
and unexpected results of 


several 
Fleet for 
remarkable 
vhich were quickly reported by every 
important Washington to 
1e powers interested. I quote from my 
own dispatch to the group of newspapers 
at the time: 
the At- 


maneuvers, 


embassy at 


+ 


for which I was writing 


The battleship Arkansas of 


intic Fleet was technically destroyed 
today when she was hit nine times in 
sixteen minutes by a fleet of torpedo 
ml 

ylanes 


“These seaplanes spoke unmistakably 
the latest word in naval offense, and 
this word tells the world that the United 
States is equipped with a new and singu- 
larly powerful weapon. not possessed, at 
least to such an effective degree of de- 
velopment, by any other power, 

“Seen from the foretop of the Arkan- 





Airing 





rhe plane has just dropped a tor- 


pedo from its undercarriage 


sas, It was an amazing spectacle. With 
almost mechanical eighteen 
torpedo planes came down from sky to 
ocean—or just above it—and, one after 
another, shot their projectiles— 
except one whose release failed to work 
Of seventeen torpedoes fired nine found 
their mark against the great warship. 
“Most of the hits were in vital spots. 
The first struck the side almost 
amidships; and there were expressions 
of reluctant admiration from the naval 
officers, who believed a battleship to be 
invulnerable to attacks of this 


precision 


great 


port 


almost 
kind. 

“Impartial observers believe that, al- 
though actual gunnery would have shot 
down most of the torpedo planes before 
they could have launched their poten- 
tially deadly missiles (there 
course, no warheads on the torpedoes 
nor explosives in them), the attack 
nevertheless would have been successful 


were, of 


A few hundred thousand dollars’ worth 
of aircraft would have destroved forty 
million dollars’ worth of warship. The 
loss of life would have been propor- 


tionate. 

“One of the unexpected developments 
was the throwing out of formation of 
the fleet in the attempt to dodge the 
aerial projectiles. This would have been 
fatal in warfare. A collision between the 
Arkansas and the Utah was averted only 
by superb seamanship 

“Naval officers, headed by 
miral John D. MacDonald, 
surprise at the result of the attack, for 
the Arkansas with 
skill, literally writhing at top speed to 
dodge the torpedoes. 

“The planes, which 
craft built by the Navy, 
miles from the Norfolk Naval Air Base, 


tear Ad- 
expressed 


maneuvered great 


were makeshift 
came ninety 


to launch their unrehearsed offensive in 
a maneuver which has made naval his- 
tory.” 

There may be disagreement as to the 
future value of the torpedo plane in 
naval warfare, but there is none as to 
the impression made on the Navy on 
that seven years 
ago. Pages could be read in the faces 
of the older officers. Their comment 
was unnecessary. They had been much 


September morning 
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more profoundly impressed by the work 
of thei flyers than by General 
William Mitchel’s bombing demonstra- 


own 


tions against naval craft the year before, 
shattering as they had been 
A hard blow was dealt, too, to the 


elopments in arma- 
ment ca To the group 
of observers that returned with Admiral 
Moffett on to Norfolk, the 
unde! the test 
had been conducted said 

“What’s the use of 


such things a profound 
th 


notion that new de 


n be kept secret 


aestrovel 


man whose supervision 


trying to keep 


secret? We know 


that the other fellow finds out all about 
them soon as they are perfected— 
and we know pretty well what he is 
dome 
The truth of this evident enough 
to an aeron utical ter whose job it 
to keep in touch with new develop- 
ment Frequently my own contacts 
brought me news of th nes 1 was asked 
o keep in confider Doing So, the 
news invariably broke « from some 
other quarter. Usually the embassy at- 
tache hose Jobp it to keep his gov- 
ernment informed hac knowledge of 
ne nventions or tactics before the 
United States War College knew about 
ke ple One ¢ e several surprises 


at the Cape Henry 
most of the public 


maneuvers— 
irprise so Ital 


concerned vi the 


Hammond 
right-angle torped In every case ex- 
cept one, the plane about to launch its 
torpede ttacked t ts nose pointed 


inst the side of the ship, or 


missile when 


just 


auhead of it, dropping the 


vithin a few hundred yards of its ob- 


But 


one of the planes flew on 
course parallel with the 


Arkansas and, 
when a ahead, shot its 
bolt. The torpedo tr veled on the paral- 
rds and then, con- 
trolled by a special mechanism, turned 


jective 
1 
snort 


dist ince 


lel course for a few y: 


at right angles and headed for the side 
of the ship. It was a direct hit. 

The increased advantage toward ac- 
curac) is obvious. The demonstration 
was one of the big thrills of the maneu- 
vers, and naval officers who knew al! 
about torpedo fire rubbed their eyes in 
amazement . 1 kn that at least 
one foreign attache kne all about this 


invention months before the maneuvers 
It has that the United 


State is the 


bee n declared 
only one that 


If that 


Government 


does not employ spies abroad. 


is true, its attaches at the various em- 
bassies in Europe and Asia are remark- 
ably resourceful men. Their 
tion with the military intelligence service 
is highly efficient. 
after the Washington Confer- 
ence for the Limitation of Armament, 
American naval officials learned that 
Great Britain had found a way to beat 
tonnage and armament parity with the 
United States by elevating the angle of 
fire and thereby increasing the range of 
its big naval guns. 
learned about it months later 
The United States has no diplomatic 
relations with 
very well informed as to military devel- 
opments in that vast land. Possibly it 
gets most of its information from British 


coopera- 


soon 


Congress 


Soviet Russia: vet it is 


and German sources 
The Soviet Government itself is wary 
of American observers. I have traveled 
by airplane between Berlin and Moscow 
three times. Each time, on approach- 
ing the military airdrome at Smolensk, 
250 miles west of Moscow, the 
curtains of the cabin have been drawn 
I was not specially imterested in 
military 
have procured fairly complete and 


about 


Soviet 


Russia’s aviation, but could 


reli- 


\ Hi 


The first torpedo 


dropped by Lt 
hit. Notice 


Gray in the 





able information about it without enter- 
ing Russia. 

There is of course a perfectly legiti- 
mate system of exchange of information 
among the military and commercial at 
taches of practically all countries. Avia- 
tion has extended the range of such in- 
formation enormously. 

The various war colleges have 
to realize that there isn’t much in the 
way of war plans, or plans for nat 
defense, as they prefer to call them, that 
can be kept secret 
largely to the invention of new tactics 


con 
imonial 


Secrecy 1s limited 


with known weapons; and the new 
weapons speedily become universally 
known. Foreign attaches are permitted 


increasing latitude at American air- 
dromes. 

There isn’t a great deal 
tary airerait perlormance 
kept secret very long. The sky is an e& 
cessively publie place in which to worl 
This year’s record-breaking speed planes 
are next year’s pursuit planes, and a1 


about mil 


that can be 


one who desires ean have complete plat 
and specifications of them 

It Is no 
Japan objected at 


dark secret that 
first to having the 


found-the-World fivers Jand 


Jonger 


(American 


i 
attack registered a perfect 
the wake 
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on Japanese soil or on Japanese waters 
It was thought at Tokio that the flight 
might demonstrate to the people of 
Japan that their country was vulnerable 
to American attack from the air by way 
of the North Pacific. Their objections 
were finally overcome, but not without 
diplomatic difficulties. 

When the planes arrived in Japan 
Lieutenant Erik Nelson, engineer officer 
of the flight, observed Japanese furtively 
taking notes and making photographs 
One was using a measuring tape when 
he thought none of the American flyers 
was looking. Smil- 
ingly Nelson drew 
a set of blueprints 


from one of the 
cockpits of his 
Douglas cruiser 


and presented it, 
with the compli- 
ments of the 
United States 
Army Air Service, 
to a Japanese air 
officer. 

The officer was 
somewhat amazed. 
Some of the Orien- 
tal impassivity of 
his face fell from 
it. Japan, itself 
the most secretive 
of all the world 
powers in military 
matters, had been 
presented with 
plans and specifi- 
cations of an 
American military 
plane which had 
demonstrated its 
ability to invade sacred Nippon. It 
incredible. 

It is a fact that the job of the inter 
national spy has become less profitabl 
the world over. This is particularly 


The w 


as it relates to Washington. He thrives 
best and most romantically in detective 
fiction. The United States Government 


has taken the lead in a movement that 
may reduce his work to negligibility in 
the not distant future. 

Some of our government officials, how- 
ever, were still profoundly silly about 
airplane secrecy in the nervous years 
just after the Armistice. An exampl 

When Lieutenants John Macready and 
Oakley Kelly made the first nonstop 
flight across the United States, the plane 
was announced officially as an American 
Army transport plane—the T-2. | 
served to a headquarters officer that it 
didn’t seem like giving even an alien an 
even break not to call it a Fokker. No 
Fokkers were being made in the United 
States at that time—in 1923—and the 
Dutch designer had not yet applied for 
American citizenship papers. 

My friend the officer grinned, and said 





ob- 


» of the torpedo showing a 


that, officially, the plane would be known 
as a T-2, “developed” at the Army Air 


my 


Service’s engineering field—\IcCook—at 


Dayton, Ohio. Yes, it certainly looked 
like a Fokker, but the war was still an 
unpleasant memory to Americans whose 
relatives had been shot at from Fokker 
combat planes. They might be offended 
if it were published that the American 
Army was now buying planes from the 
Dutch designer. 

It is now pretty generally known that 
Fokker first offered his designs to the 
British, who turned them down. The 





ANOTHER Hirt! 
hit 
the bows of the U. S. S. Arkansas 

ubiquitous Dutchman wanted to make 
planes, Holland was neutral, so he made 
the Germans. After the war 
fell ofi—although 


them for 
his European market 
many ol his passenger ships are still in 
use on the European a His great 
German rival Junkers finally bested him 
in Germany. Fokker saw the possibili- 
ties of the American market, and so be- 
came an American designer by adoption. 

Fokker’s own European ideas of reti- 


irways. 


cence about airplane design—which have 
changed with his American experience— 
led to an amusing incident in the sum- 


mer of 1925. His Amsterdam manager 
showed me his first trimotored plane, 
then under secret construction, behind 


closed and guarded hangar doors. He 
did so only because he knew that Fok- 
ker had already told me about it in 
New York, but I was asked to write 
nothing about it then 

The next day one of the first of the 
Junkers trimotored manufac- 
tured in Sweden to circumvent the pro- 
vision of the Versailles Treaty prohibit- 
ing German construction of multimo- 
tored planes, landed at the Schiphol 


planes, 


4 photographic plane is passing 





Airdrome near Amsterdam, having easu- 
ally flown down across the North Sea 
from Sweden. 

A short time previously Fokker, in an 


address to a meeting of British aero- 
nautical engineers, had declared that 
commercial aviation was not yet ready 
for the multimotored plane; there was 


not enough pay-load in sight for other 
than single-motored ships. He had given 


me a copy of the speech, from which I 


i 

might quote if I liked. But after the 
arrival of the trimotored Junkers he 
suddenly announced that, if I liked, I 
could write that 
his own trimotor 
would soon be 
shown in the 

United States. 
Fokker’s de- 


signs, which have 
performed so well 
in transoceanic 
and polar as well 
as transcone- 
tinental flights, 
frankly incorpo- 
rate leatures first 
devised by other 
designers. His first 
plane, made when 
he was a youth, 
before the begin- 
ning of the World 
War, owned Ble- 
riot as his master. 

There have 
been, as a matter 
of fact, only three 
distinetly original 
airplane designs: 
the Wright bi- 
plane, the Bleriot 
monoplane, and the Junkers all-metal 
All other 


The modern air- 


thick-wing monoplane. de- 
signs are derivatives 
plane is a refinement and an enlargement 
of three main principles of design. In 
this respect it following, to some ex- 
tent, the evolution of the automobile. 

Perhaps the best example of the in- 
creasing American willingness to give the 
world an even break in things aeronauti- 
eal occurred when the Schneider Cup 
races of 1926 were run, at Norfolk. 

The Italians had been badly beaten 
by the Americans the year before at 
Baltimore, and they came back with 


planes which gave many evidences of 
close study of American design, plus 
some excellent ideas of their own. But 


just before the race they found their 
spark plugs would not work. They were 
invited to try the latest American devel- 
opment in spark plugs. They accepted 
the invitation, and decided also to sub- 
stitute American high test gasoline for 
their own Italian petrol, which had been 
brought across the Atlantic. They won 
the race. 


(Continued on page 94) 





Casi 


in 


1ero- 


UM 


, 


n industry may 
“seasonal” 
trend is at 
riance with the seasonal tendency in 


be said to partake of a 


ti ti t « Tati il 
I ire, 1) { ] 


I our coun- 
The steel industry, the motor busi- 


I st of the kev industries ol 


ne the railroad ding and many 
other important classifications going to 
make up American industrial activity 
expect generally to do their best busi- 
ness in the spring and in the fall. Dur- 


ing the mid-summer mor ths these elassi- 
at least a mod- 


I tions look 


erate falling off in their | 


forward to 
usiness due to 
various seasonal factors. 

The aviation industry, 


pears to be developing a se: 


however, ap- 
sonal trend 
considerably at variance with the above 
order. The from the manufac- 


turing standpoint, depends for its activ- 


business, 


By B. C. Forbes 


and 


R. W. Schabacker 
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“Aviation Stocks in Greater Favor 


than the seasonal in its actual business 
and profits, since the stock market has 
the reputation for discounting changes 
in corporation profits long before they 
actually appear. 

In the present year the general busi 
the nation has been relatively 
un:ffeected by these usual seasonal move- 
ments due to the fact that buying power 
and movement of goods entered the 
summer season at such a high rate that 
the mere backlog of business could have 
the key industries 
through the normally dull 
months. The steel industry has led this 
abnormally high summer activity but 
the railroads and the motor industry 
have not been far behind. Likewise, the 
movement in stocks of such various com- 


ness ol 


carried straight 


summer 


panies has also been more uniformly up- 


ity upon the demand for equipment ward than might have otherwise beer 
hich comes from the public. Whether expected. 
this demand originates di- The stock market, as well 
rectly h the public or as the general business pic- 
comes indirectly through the Aeronautics’ Service to Investors ture, has thus presented 
medium of the air transpor- favorable background for the 
tion concerns, its develop- | AERONAUTICS offers an advisory service to investors and those activity of aviation concerns 
me! ears to | rom —_ seeking information about aviation stocks. The financial de as well as for their securities 
easonal standyp« early : Following a period of “con- 
‘n the vear and to continue Pattment of Agronautics is conducted by B.C. Forbesand = gactign’’ in the general 
its ¢ nsion through the R. W. Schabacker, both of Forbes’, the nationally known market, in which stock 
ee en tere bs financial magazine. All questions submitted to this depart market SE Buctu — 
or general me | within a comparatively nar- 
throuch into the late fall ment will be answered with as complete and full information row gauge for nearly six 
Phe on in has as possible. There is, of course, no charge for this service. months, prices broke out of 
been expanding si ( this trading range on the 
he past few y upside around the beginning 
easonal influences do not exert so not the only reason for such a sustained of June. The “breaking through er 
great an effect in this as in other and seasonal trend. Perhaps one of the best such a long period of indecision indi 
older industri The seasonal trend is reasons is merely a result of the condi- cated a very strong technical position 
ne een, therefore, in changing rates of _ tions which help to precipitate seasonal and the general stock market has beet 
more or less constant advance, rather declines in other groups during the sum- in what may justifiably be termed 
han in the more usual up and down mer months. This factor is one of gen- major upward movement for nearly tw« 
movements generally attributed to nor- eral vacation schedules. Summer vaca- months. 
mal seasonal tren In the future, tions may bring a drop in the activity During that time representative stoc] 
however, this steady seasonal increase of most major industries, but in the case averages have staged the most rapid ad 
rough the summer months should’ of aviation they bring merely an added vance in market history. Such indexes 
come into greater prominence and pro- demand for air transportation and avia- have gained as much as 55 to 60 point 
duce ll undoubtedly find it to their tion equipment. in only a little over six weeks, or an ad 
lvantage to study such seasonal move- To at least some degree the above vance of around 20 per cent in actual 
me more close factors of a seasonal nature should give values. The movement has not been 


For the time being, it is sufficient to 
note that the aviation industry Is one 
in American busi- 


nes hich are sustaining their pace con- 


! through the hot months of mid- 
summer, and to that extent the aircraft 
! should prove a boon to the 
nation’s general business prosperity. 

A matter of fact, “good flving 
weather” in the | summer months is 


a clue to the seasonal movement, if any, 
in the securities of aviation companies 
Nearly every important industry has a 
more or less well-defined seasonal ten- 
dency in its securities as well as its cor- 
porate business and profits, and the re- 
lation of these seasonal trends is readily 
apparent. It is usually the case, how- 
ever, that the seasonal in an industry’s 
security movement will develop earlier 


view of th 
previously 
months 


| 
months 


particularly surprising in 

long period of congestion 
mentioned, and after six 
preparation an advance of 
does not seem too much to expect 


two 
These advances have been made unde 
the stimulus of the highest rate of busi 
ness 
seen in 


most of the chief lines 
many years. The credit 
(Continued on page 94) 
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ARIOUS methods of performance 
testing have been in existence since 
the beginning of the airplane 
Claims for high and low speeds were 
made for even the earliest machines 
Little of these data have been compara- 
tive, however, and even at this date wid 
variance exists in the performance ob- 
tained between the various testing agen- 
cies and various localities in which 
testing is done. 

In general, there are three methods of 
obtaining performance. These are (1) 
By calculation, (2) Predictions based on 
wind tunnel data, (3) Full seale air 
tests conducted in actual flight. The 
first method seems to be by far the most 
common. Most of the data given in 
prospectus and advertisement are un- 
doubtedly arrived at from an optimisti 
use of it. The procedure of applying 
this method is well known. Text books 
cover it fully and numerous reports by 
such agencies as the National Advisory 
Committee for Aeronautics have been is- 
sued covering the subject in great detail 
Briefly, it consists in calculating the 
weight, aerodynamic characteristics, ete 


of the design and, assuming a powel 
plant, evolving such things as high and 
low speeds, endurance, climb, and ceil- 
ing. 

The second method utilizes the data 


obtained from small scale models in the 
wind tunnels maintained for this pur- 
pose. Very close predictions may be 
made of full scale performance, the ac- 
curacy of which depends in a great 
measure on the excellence of wind tunnel 
equipment, the accuracy of the model, 
the care used in making measurements, 
and the experience and skill of the in- 
dividual charged with correcting the wind 
tunnel data. 

Regardless of the performances ar- 
rived at by the two methods mentioned 











Flight Test 





ibove, the Army and the Navy maintain 
agencies for the testing and obtaining 
of performance in actual flight of new 
urcraft. The Army unit is located at 
Wright Field, near Dayton, Ohio, and 
the Navy unit at the Naval Air Station, 
Anacostia, D. C. The methods of ob- 


taining data and their reduction to 
standard described further on in this 
article are those in use at the latter 
station. 


It might be well to mention here that 
it is customary in the services to carry 
through performance calculations based 
on drawing board information and wind 
tunnel data as well as conducting per- 
formance tests with the actual airplane. 
Performance is calculated from prelim- 
inary data on weights, size, and power. 
If the figures arrived : of sufficient 
interest, wind tunnel models are made 
and further performance predictions 
evolved. When the airplane is built, if 
ever, full performance tests are made in 
ictual flight. It is uncommon to 
have a very close agreement between the 


t are 


not 


performances predicted in these various 
steps and those actually obtained. 

Flight test procedure is by no means 
standardized. The various units charged 
with conducting these tests utilize rou- 
tine and methods with which they are 
familiar and which appear best suited for 
their needs However, it is possible to 
separate into stages the various elements 
which go to make up the complete test 
These are (1) Demonstration, (2) In- 
spection, (3) Weighing, (4) Calibration, 
(6) 


fedue- 


(5) Collection of data, and 


tion of data 


Demonstration 

At this writing, the Navy is requiring 
thorough demonstration of new aircraft 
the contractor. The demonstration 
ries with the type of craft but in gen- 
eral consists in the manufacturer being 
required to demonstrate that the plane 
will successfully accomplish all acrobatics 
nd maneuvers which the type will be 
subjected to in service. In a way, this 
is a safety precaution and its necessity 
proven by experience. The 
demonstration is conducted under the 
pervision and within sight of author- 

ed representatives of the service. 


has been 


Inspection 
Inspection consists in going over the 
iirplane in such detail as is possible to 
determine that it conforms to specifica- 
that instruments, furnishings, ac- 


tions, 


cessories, and the like are operable and 


satisfactory. During this stage, such 

flights as are considered necessary ior 

familiarization are carried out 
Weighing 


Airplanes are constructed under very 
rigid weight requirements. The effect of 
weight upon performance is so apparent 
that no discussion of this feature seems 
necessary. After a plane which is sub- 
mitted for test has been inspected, it is 
weighed and the following data obtained: 
(1) Weight empty; (2) Location of cen- 
empty; (3) Full load 
weight, and (4) Full load location of 
center of gravity. This is done first to 
determine if contract weight guarantees 
are met, and second to ascertain if the 
c.g. location checks with the designed lo- 
cation. Any reasonable method of ob- 
taining these data is acceptable. The 
simplest placing accurate 
scales under the three points of the air- 
plane which are in with the 
ground, i1.e., the two wheels and the tail 
skid. The sum of the weights indicated 
on the three scales is the weight of the 
airplane. To the 
gravity, the plane is set up with the 
thrust line level with the ground. Taking 
moments of the weights on the three 
seales about any relerence point estab- 
lishes the center of gravity with respect 
to that reference point. For example, if 
the point of contact of the tail skid on 
the scale is taken as the reference point 
then 

W,X1+W.X 1 W 

(W,+ W,)1 

W 
Weight of airplane as 
weighed. 
W, Weight on left wheel. 
W.,, = Weight on right wheel. 


ter of gravity 


consists in 


contact 


establish centre of 


X r 


Where W 


] Horizontal distance be- 
tween point of contact of 
the tail skid and the line 


joining the points of con- 
tact of the wheels, 

and X = Horizontal distance of the 
center of gravity of the air- 
plane from tail skid in the 
level attitude. 


Now if the same procedure is followed 
with the plane in another attitude, such 
as tail low or tail high, we again obtain 
the horizontal distance of the center of 
gravity of the ship from a reference 
point. Obviously, if lines are struck per- 
pendicular to the horizontal indicating 
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tances in the two 





est 
cases ersect and the in- 
ersect hes the center of 
rr it} ne. As noted above, 
he nter of gravity lo- 
cation is obtained in the empty condi- 
tion and with service load aboard 


ling, such as bomb 





} ot 
‘ ( ng overloads, are investigated in 
‘ milar manner and the center of 
gravity checked. The locations of the 
center of pressure of the lifting surfaces 


re confined within certain definite limits 
hence, the center of gravity must be 


ve carefully established and, for 
fety’s sake, located within like limits 
equilibrium in flight is to obtain. 
Calibration 
The next stage is calibration. This re- 
quires the greatest care, consumes the 
greatest amount of time of any of the 


ges, and hence calls for the most 


patience. The tachometer is taken out 


and calibrated against a standard, or a 
calibrated instrument is installed. A 
st hermomete! stalled in a loca- 
tion to eliminate effect from engine heat. 
Phe propelier } ( sted to give the 


rated r.p.m. of the engine in level flight 


: ecified al ( Next, the air- 
speed meter Is ¢ rated. This is ac- 
complished by flying over a measured 
course taking with a stop watch the time 
required to traverse the space between 


the markers at the ends of the course. 
Still smooth air is required for accurate 
worl Cross-winds ust be avoided. 


Runs are made in ] various speeds 


up and down the course at chosen con- 
stant airspeeds. The time of each run 
is noted and knowing the space traversed 
the true speed is obtained. The average 
of a pair of runs, one up and one down- 
wind, is the true speed to be compared 
with the indicated reading of the air- 
To reduce to standard 
calibration 


speed indicator. 
in order to construct the 
curve, it is necessary to apply a correc- 
tion, taking account of variation of tem- 
perature and barometric pressure. Tables 
are available for this and the method 
used is that described in National Ad- 


} visory Committee for Aeronautics Report 


No. 216 published in 1925. It is cus- 
tomary to make four or more pairs ol 
runs at top speed as this is, of course, 
the most important bit of data to be 
obtained during this stage of the pro- 
ceedings. Additional pairs of runs are 
then made at slower speeds, the speed 
being diminished in steps of 5 to 10 miles 
an hour, depending somewhat on the 
speed range, until speeds approaching the 
minimum possible are reached. The lower 
points are the most difficult to obtain 
zecurately. Frequently, the aid of an 
auxiliary plane of considerably lower 
minimum speed is used. This plane is 
very care fully calibrated in the range of 


speeds near the minimum of the plan 
under test and then the two planes flown 
in formation at safe altitudes. Simul- 


taneous reading of the airspeed indica- 


tors in the two planes provides a means 
of determining the low point ealibra- 
tion of the test ship. As data are ob- 


For THE 


Stop watch and data « 


tained, a curve is constructed called the 
airspeed calibration curve. In this curve, 
airspeed indicator readings are plotted 
against true indicated air speeds. If it 
is impossible or inconvenient to make 
use of an auxiliary airplane as described 
above, the lower part of the curve is ex- 
tended as a straight line and, for the 
purposes intended, is considered to be 
The lower part of the curve 
determine 
later. 


accurate. 
is important and is used t 
the landing speed as described 
Figure 1 shows a typical airspeed cali- 
bration curve. 


Collection of Data 

When satisfied with the calibration, the 
trial board proceeds with the collection 
of performance data. The high spet d has 
been obtained during the airspeed indi- 
cator calibration. However, if the cali- 
bration was not made with full load, 
additional high speed runs are made in 
this condition. 

The next thing to be established is the 
minimum speed. This is taken to be 
the speed at which the ship lands in 
normal stall landing As a rule, each 
rd makes a num- 


member of the trial bo: 


ber of very careful landings into 


icator read- 


wind, noting the airspeed ind 
ing at the instant the plane touches the 
ground, The average of a number of 
these readings is taken as the landing 
speed and the true landing speed Is Ob- 
tained by 


curve 


reference to the calibration 
Climbing is now in order. The ability 


Pitot 


rd mounted on knee-board for convenient use of the 


test pilot 
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[Speeds at 
Allitudes 


Start of Clhmbh 





— 








A copy of a barograpl 


of an airplane to climb is dependent 


upon the reserve horse power. The 
power in excess of that necessary to 
maintain level flight is available for 
climbing. As the airplane gains altitude 


the conditions are constantly changing 
The power of the engine falls off due to 
the rarefication of the atmosphere, the 
weight of the plane diminishes due to 
the consumption of fuel, the density of 
the air being less at altitudes the lift 
diminishes, this requiring greater speed 
to maintain the same amount of lift, at 
the same time and for the same reason, 


the resistance to motion through the air 
is less and hence less power 1s require | 
for equal speed. All of which merely 


means that while climbing, a great many 
variables enter into the problem. Ac- 
count is taken of all these variables in 
climb calculations. The practical matter 
of climbing the airplane solves the prob- 
lem without recourse to formulae. 

It has been found that in 
planes the best climbing speed, or 
speed at which the most power is avai 
able for climbing, is the minimum speed 
plus one-third the difference between the 
minimum speed and the maximum speed 
That is— 


most 11T- 


V —V 
V = V T ( max min ) 
climb min. 2 ; 
This speed of best climb is not far 
wrong for any airplane and remains 


fairly constant throughout the altitude 
range of the ship. The first climbs to 
ceiling are made starting with this speed 
and to maintain this speed as altitude 
is gained the airspeed indicator reading 
is decreased one mile per hour for every 
thousand feet of altitude. This method 
of climbing has given excellent results 
over a period of several years and is 
about as fool-proof as any method that 
has been devised. If any suspicion 


RECORD 
smoked card, showing the 
the barograph 


from the 


exists of results obtained by the climb- 
ing speeds thus used, it is customary to 
conduct a so-called saw-tooth 
climbs for the purpose of determining 
best climbing speeds. Briefly, this proce- 
dure consists in climbing the plane at say 
three different speeds at altitude steps 
up to near the ceiling. For instance, the 
plane would be climbed from sea level to 


Series ol 


three thousand feet at 65, 70, and 75 
miles per hour; then from 4,000 feet to 
6,000 feet at 60, 65, and 70 miles an 


hour; again from 
9,000 to 11,000 feet 
60, and 65 
an hour; and 
so on up to the ceil- 


it vo 
’ 


miles 


The statoscope is a 
minute variations oO! pressure 





climbs using different pilots on each 
climb. A recording barograph is carried 
and the record obtained therefrom is the 
basis for obtaining the climb character- 
istics. The barograph is calibrated to 
record atmospheric pressures in milli- 
meters or inches of mercury and tables 
are available for converting these read- 
ings to standard altitude. During the 
climb, it is necessary for the pilot, in 
addition to maintaining a steady correct 
airspeed, to make and record simulta- 
neous readings of the air temperature, 
r.p.m., altitude, and engitie data. For 
this purpose, he is provided with a board 
which he straps to the thigh of his leg 
and on which is provided a stop watch, 
pencil, and data card. Fig. 2 is a photo- 
graph of such a board. Readings are 
required every two minutes until twenty 
minutes have elapsed and then every 5 
minutes until the service ceiling has been 
reached. The service ceiling is that alti- 
tude at which the rate of climb is 100 
feet per minute. A climb rarely exceeds 
50 minutes in duration. It is customary 
to carry oxygen on climbs which exceed 
15,000 feet and this adds to the com- 
plications confronting the pilot. To say 
he is busy during a climb is to put it 
mildly. In addition to the items noted 
above, he must tend his mixture 
trol to maintain maximum engine output 


con- 


(no small item in these days of air- 
cooled engines and high ceilings with 
their attendant low temperatures), as 


(Continued on page 62) 


FIGURE 4 


sensitive manometer indicating 





ing. Near the top 
the variation be- 
tween climbing 
speeds needs must 
bec ome less as the 
range of speeds 


over which flight is 
possible becomes 
smaller. A baro- 
graph is earried on 
these flights and in- 

of the 
record 
rates of 
the vari- 
ous speeds at the 
altitudes. 
plotted 
drawn 


ve stigation 
b \rograph 
the 
climb at 


fives 


various 
These 
and a line 
through the maxi- 
mum rates indi- 
cated gives the best 


are 


climbing speeds at 
the altitudes up to 
ceiling. 

In climbing an 
airplane to ceiling, 
customary to 
make four or more 


it is 
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YOUR MONEY BACK IF IT FADES, SHRINKS, LOSES ITS FINE TEXTURE 


7 i 





JACKET 


meets all tests’ 


says 


“Lieutenant Prier’’ 


ALTER J. PRIER was a pilot during the 

world war, and he has done considerable fly- 
ing ever since. He is an aviator of long experience. 
He knows all the ins and outs of flying. His knowl- 
edge and his ideas are sound—even to the jacket he 
wears when he goes up. But let him tell you about a 
Buck Skein jacket himself. 

“My Buck Skein and I are inseparable. It’s got 
everything a flyer needs—warmth...comfort with- 
out bulkiness. . . it wears ... it’s easy to wash. I 
wring mine out in gasoline or wash it in soap and 
water. Either way the result is just the same. The 
jacket always looks new. 

“This Buck Skein fabric is certainly great stuff. It 
looks and it feels just like leather. And, believe me, 
it wears like leather too. Besides, the double button 
wrist bands, the snug fitting all-wool waist band, and 
the way a Buck Skein buttons up around your throat, 
keep the wind and cold out perfectly. The two big 
military button-through flap pockets are large and 
roomy. 

“As an aviator who judges flying togs for their 
warmth, comfort, long wear and appearance—well, I 
can tell you, a Buck Skein Jacket meets all the tests.” 


MONEY BACK GUARANTEE 


If a Buck Skein fades, if it shrinks, if it loses its fine 
texture, if you aren’t completely satisfied, you get 
your money back. 


IMPORTANT 


If your dealer can’t supply you, send me your check 
or money order for $5.50 for the Jacket or $3.50 for 
the shirt and I’ll personally see that you get your 
Buck Skein Jacket at once. 


Buch Stir, OG 


KEIN 


b 





Buck Skein Joe, % Lustberg, Nast & Co., Inc., Makers, Dept. X-9, 331 Broadway, New York City 


SEE THAT I GET: CHECK HERE 
A Buck Skein Jacket at $5.50 CJ 
A Buck Skein Shirt at $3.50 C] 


Enclosed check [_] Money order [] 


RE 6.60 vakkued net vacwhareee eater 
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They Tell Us— 





The Most Important Factor 


“It is evident we 
not only need a Nz 
tional Air Acaden 


but, in the interest 
of future national 
defense, our military 
air service should f 
completely separated 
from the control of 
either the Army or 
the Navy. 

“It is believed that 
the Air Service will not and should not 
justify the abolishment of either the Army 
or the Navy, as there will always remain 
considerable work for them, but it is evi- 
dent that the air defenses of a nation will 
eventually be the most important factor in 
national defense, and should, therefore, n 
longer be under the control or domina 





tion of other factors of less importance 
J. Carrot Cone, 
Command-Aire, Inc., Little Rock, 


Ark. 


An Ardent Reader Until Recently 


“I have until recently been an ardent 
reader of Popular Aviation. I found Pop 
ular Aviation one of the best aeronautical 
magazines to date. Its several departments, 
each educational as well as interesting, have 
increased Popular Aviation’s great num- 
ber of readers throughout the United 
States. 

“The other day as I was as usual going 
to get my issue at our local news stand, I 
noticed a magazine cover, with the famil 
jar heading inscribed, AERoNAuTicsS, Fo? 
merly Popular Aviation. At first I thought 
I was looking at a Ladies’ Home Journal 
or a Saturday Evening Post. Anyway, 
that cover on your July issue looked as if 
your cover artist had had a serious attack 
of sea-sickness the day he drew that draw 
ing. 

“Popular Aviation has been my choice in 
all aviation magazines. But Popular Avia 
tion does not exist now, it is AERONAUTK 

a magazme similar to any aviatior 
magazine.” 





48 
otne;r 


> 


R. CHAVEZ 
Califorr 


FRANK 


Oceanside, 


Sixty Percent too Tempestuous 


“As a military man I heartily endors« 
the plan for a separate National Acad 
emy, and I believe that it is a logical ste; 
toward a Department of National Defense 
which is certain to come in the not far 
distant future. As a matter of efficienc 
economy and coordination of the defens« 
arms the nation must have such a depart 
ment. It is only a question of time until 
we do have it. 

“I would advocate careful 1 
planning of both. General Mitchell is about 
85 percent right and 15 percent wrong and 
certainly some 60 percent too tempestuous 
For example, as I recall his comments o1 
the air-cooled motor, he was far from 


+ 


study anc 


sht. Yet above all I admire his courage 
and efforts if not the way in which he 
: } : a 
sought to carry out his plans. 
LAWRENCI G. KING, 
Aviation Editor, Detroit Time: 


right 


Brilliantly Logical 


a National Air 


An academy 


“Your 
Academy is brilliantly logical. 
must develop.” 

Myron Weiss, 
Time—The Week] 


suggestion of 
Newsmagazine 


The National Air Academy 


“Personally, I fail to see any particular 
need for it, as both the Army and Navy 
have entirely different spheres to cover, 
and it is very important that the aviation 
branch in both departments be thoroughly 
trained, not only to co-operate, but to un- 
derstand the problems that affect each 
branch. 

“The Army already has a splendid plant 
at Dayton, as well as several other good 
training fields, while the Navy is teaching 
the ground work in the academy, and ad- 
vanced flying at San Diego and Pensacola 
To establish a National Air Academy 
would merely duplicate the work being per- 
formed by both branches of the service, 
and would add considerably to the tax 
burden we are now paying for present 
and past military expenditures. 

“As an ex-Army officer, with three 
brothers who have been in the Navy, I am 
more or less familiar with the operations 
of the aviation branch of the services, and 
believe, in spite of all our friend General 
Mitchell says, that our present system is 
plenty good enough.” 

Joun L. HAmILton, 
International Derrick and Equip 
ment Company, Ex-Captain, 


An Influx of Trained Executives 


“Many people lose sight of the fact that 
from Annapolis West Point have 
come, not only eminent naval and land 
force commanders, but great business ex- 
ecutives, trained to give orders and to see 
that they are executed properly. 

“What greater boon could Aviation win 
for itself than an influx of trained execu- 
tives from a National Air Academy; men 
who know what they are talking about so 
vell that they can go out and do it them- 
SE Ive De 

Such a 


and 


would do the country 
Aviation a double good. They would 
become peace-time promoters of a mort 
rapid aerial progress, and constitute a re- 
m i force for war- 


group 
and 


arkably 


strong air reserve 





me to swell and expand the constant 
group that would make military air serv- 
e€ a career.” 

C. O. Davis, 


Aircraft Finance Corporation 


of America. 


Sometimes They Teach a Lesson 


“Referring to page 83 of the July issue 


of AERONAUTICS it occurs to me that a 
photograph of the author of the story, 
standing beside his ship before it had been 
burned up, would probably have been a 


little suitable as a heading for the 
Story. 

“The article 

as a very good piece « 

C. 

Wright Aeronautical Corp., 


erson, N 


more 


think, excellent 


” 


itself is, I 
f descriptive writing. 
BIpDLECOMBE, 
Pat- 


Should Have the Same Prestige 


“Your suggestion that aeronautics be put 
on its own feet and divorced from the 
Army and Navy is well taken. Ii 
a step were taken it seems to me that the 
direction and decision on matters applying 


such 


to aeronautics would be much more effec- 
tively handled, as there would be no work- 
ing at cross-purposes by the various 


branches affected, as is now the case with 
military naval aeronautics, 
marine aeronautics, etc. There is no rea- 
son in the world why aeronautics should 


aeronautics, 


not be given the same prestige the Army 
and Navy now enjoy, and receive the same 
co-operation. The Army and the Navy 


now co-operate in non-defensive and de- 
fensive matters, and there is no reason in 
the world why the Department of Aer 
nautics, if organized, cannot function just 
as smoothly in its relations to the other 
two departments.” 

John C. Nulsen, 

Ryan Aircraft Corporation, 

Anglum, Mo. 


Not Without a Separate Air Force 


“In commenting on 
the editorial ‘Shall 
We Have a National 
\cademy,’ we feel 
that we are not in a 
position to know all 
the military aspects 
of this question. 
However, it does 
seem to us that if 
this country should 
develop an air force 
entirely independent of the present Army 
and Navy, an academy of this kind would 
undoubtedly be a necessity. 

“If a separate air force is not under- 
taken we believe that a National Air Acad- 
emy would not be of particular advantage 
in addition to the present Army and Navy 
schools at Brooks and Kelly Fields, and 
Pensacola. 

“There is no doubt, from a commercial 
standpoint, that a school of this sort would 
be of inestimable value in times of peace, 
and even more so to our country in times 
of war. 

“We congratulate you on keeping alive 
vital problems of national interest.” 

Epcar N. 
Keystone Aircraft Company, 
Bristol, Pa, 
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A Forum of Comment, Criticism and 
Remarks by Our Readers 


Commerce and Defense Go Hand 
in Hand 
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$4 A Constructive Plan 


es 
Yo 1 stand and efforts in 

ve half of the development of a National 
Mir Ag ll go fa ward making 

r paj the greatest in the aeronautical 

lustry Che following thoughts are the 


nsummation of 


th the 1e1 


many years of 
mautical industry 


contact 
and six 


(UM 


years’ participation in the United States 
\rmy, including three active campaigns 
and familiarity with the training methods 
used by a majority of aeronautical schools, 
as well as the Air Corps and other special 
branches of the Army and Navy. 








“Our National Air Academy should be 
an institution thoroughly equipped and d 
signed to develop the highest caliber of 
officers for continued services in the Air 
Corps of our country in accordar with 
the highest ideals and standards and with 
the principles and successful formule us« 
at West Point and Annapolis 

“The student for tin National \n 
\cademy should be drawn, first, fron 


Congressional appointment; second, from 
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Clean and Practical 


“We hope to see more editor 
wrder Your magazine has a 
pressed me a great deal. I know 
success you are enjoying is entirely ba 
on the clean and practical information 








is given to the public.’ 
1. W 
Milwaukee, Wisc. 


SEIGHE 


Zenith Mfg. Corp., 


Spasms of Mental Ankylosis 


“Your editorial in the August issue of 
Aeronautics on the desirability of a Na- 
tional Air Academy should meet with the 
approval of every American barring only 
the official bureaucrats, who always have 





and always will suffer a spasm of mental 
ankylosis when any constructive readjust- 
ment 1s proposed 

“Practically all great progressive achieve- 
ments have been realized only after y« 
of struggle against the usual candid but 
woetully opposition on the part 
ot th 





irs 


atavistic 


ose In power! 





“I believe that your editorial is abso- 
lutely sound in its logic and that its put 
pose will ultimately be realized. I belic 
that the time required will be less than for 
many other equally worthy readjustments 


All things aeronautical 


imagination and seem 


made in the past 


appeal to the public 


to sell themselves with rare success. This 
tact means a great deal to the succe rf 
the movement. Keep hammering along 
this line and results will be assured and 
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here a big stick could be swung at t 

head of any gentleman who got in the wa 
t the progress of the whole show. 


“I believe that such a merger should 
properly be built ar 
for land, sea, and 
one general staff—really general—and with 
all types of forces available to be used as 
that staff thought most efficient. I believe 
a co-ordinated department more de- 
sirable than further separation and most 
easily attained.” 


und 


air procureme 


such 


Reep G. Lanopts, 
Reed G. Landis Company, Chicago. 
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High Flying— 


S day after day of this glorious 
summer flying weather passes by 
we find sport flying becoming 

more and more popular throughout the 
country. We find that the interest of 
the genera} public is steadily increasing 
that ships are being used for almost 
every purpose conrected with both busi- 
ness and pleasure, and that communities 


are at last beginning to realize the valu 
of maintaining airports of their own 
Added to this is the fact that all those 


who are in a position to own ships them- 
selves are constructing private landing 
fields on or near their estates which may 
be used to great advantage not only by 
themselves but likewise by their many 
flying friends. 

Hitherto the drawback t 
sport flying was the lack of landing facili 
Flying had to be restricted to the 
airport, 


greatest 


ties. 
immediate vicinity of the 
this consequently set great limitations 01 
the advantages of cross-country flying 
On the other hand, we find today in 
numerable men and women who _ ust 
their ships for such purposes as “going 
over to the Golf Club,” “going up to 
the races,” or “going away for a week- 
end house party.” 

The formal opening of the Long Island 
Aviation Country Club is of interest 
the promotion of social flving. The Long 
Island Club, situated at Hicksville, L. I 
was opened recently, and the ceremonies 
were attended by some eighty or mor 


Mrs. Alexander 


Mary C 








By Betty Huyler 


of the most prominent figures in avia- 
tion as well as many well-known visitors 


from distant parts of the country. 
Among those of note who flew to the 
dedication were F. Trubee Davison, 
\ssistant Secretary of War for Avia- 


David S. Ingalls, Assistant Secre- 
rv of Navy for Aviation; Admiral 

William Moffett, Chief of 

the Naval Air 

Fred B. Rentschler, Presi- 

dent of Pratt & Whitney 


t10n; 


Service; 


Aireraft Company; H. N. 
Whittelsey, President of 
Whittelsey Manufacturing 
Co.; Col. B. F. Castle, 
President of the Great 


Lakes Aireraft Corpora- 
tion; Major R. W. Fleet of 
the Fleet Aircraft Corpora- 
tion; Edgar N. Gott, Pres- 
ident of Keystone-Loening 
Airplane Co.; Minton M. 
Warren, President of Moth 
Airplane Co.; Col. Robert 
R. MeCormick, President 
Chicago Aviation Country 
Club; Walter Beech, Pres- 
ident Travel Air Manufae- 
turing Co. Others who flew were Wil- 
liam B. Mayo, Archibald Johnston, Eric 
Wood, Mrs. Darwin J. Adams, 
B. Post, Howard Pitcairn, President of 
Pitcairn Aviation, Inc., George Pynchon, 
Fred Lund, Stewart Kilbourne, Jack 
Whitaker, Frank H. Jerdone, W. R. R. 
Winans, and Archibald B. Johnston. 
Others of social prominence who were 
ind among the spectators were Mrs. 
Robert Powell, Mrs. William Barelay 
Harding, Mr. and Mrs. J. Russell Lowell, 
\Irs. W. M. Lovejoy, Mrs. Varick Stout, 
Mr. Grover Loening, Mr. Albert P 
Loening, Mrs. Charles L. Lawrance, Mr. 
nd Mrs. Warren Pond, and Vicomte and 
Vicomtesse Jacques de Sibour. 
It was truly a remarkable assemblage 
which witnessed the opening of the Club, 
and one which in itself demonstrates the 


Crec Tree 


popular interest in sport flying. And in 
the same manner, we find this interest 
increasing throughout the country. The 


Aviation Country Clubs, Ince., are organ- 
izing a nation-wide chain of these clubs, 
numbering one hundred fourteen or 
more, which will extend from coast to 
coast, and at each one of these, club 
members will find a hearty welcome. 

A new flying field has just recently 
been opened at Newport, R. I., due to 
the activities of Major Lorillard Spencer 
ind William H. Vanderbilt. Heretofore, 





Miss Nancy 


those who commuted by plane from New 
York were forced to land on the Coun- 
try Club golf links, and there are a great 
many who take advantage of this means 
of transportation Now, however, a 
model airport is being laid out near the 
city limits which will greatly facilitate 
commuting by air. Though Newport 





Miss Candiss 


Hopkins (left) and 
Hall 


seems a long way from New York City, 
it takes only one hour and twenty min- 
utes by plane, as was demonstrated by 
Carrol Dana Winslow, who made the 
initial flight. Recently Miss Ruth Jones 
and Jean G. Dary were the guests of Mr 
Frazier Jelke, who flew them up from 
New York in his Amphibian, entertained 
them at Eagle’s Nest, and returned with 
them to New York by plane. 

One of the most unusual and unique 
affairs in connection with social flying 
took place at the Newark Metropolitan 
Airport on July 11. This was the for- 
mal christening party of the new air- 
plane recently purchased by Mrs. George 
F. Kunz. Mrs. Kunz is socially promi- 
nent in New York as the wife 
of Dr. George F. Kunz, vice-president of 
Tiffany & Co., and international gem 
expert. 

The ship, a trim J-6 Travel Air, re- 
places one of lesser power which was 
wrecked last month near Morristown, 
N. d. 

About three hundred persons attended 
the christening party which took place 
in the Newark Air Service Hangar. Mrs. 
Thomas A. Edison, who was the guest 
of honor, bestowed the name of Betsy 
Ross on the ship with the aid of a bottle 
of ginger ale. Many other prominent 

(Continued on page 42) 
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t the old front porch 


.. it’s the light plane for training and sport 


Me 


2 


» 


‘UM 


| ¢ there’s any light plane that 
measures up to the requirements 
f the flying instructor and the flying 
sportsman, it’s this ship that has left 
n its wake a string of records and 
rs of air miles as a training, club, 


Ca 
to put the 
wheels and the 


listance, the 


Avian gives the e& enced pilot 
something to think t. But un 

usually quick tal ff is only the 
prelude. Put the A 1 through its 
ices. Fly thro . all sorts of 
her. | he d fficulty ol 

( lly spins the ship—and 

I pl ) pta tomatic rec \ ry upon 
ply relea g t! trols. Float 

to a landing . . . You've never 
Ls! p ore ful in keep 

ii el course. ) > are not in 

the | For the g of designing 
has this fa t plane the 
c for a re lying pet 
ce anda get fety factor 
of 8 Added to tl inherent safety 
{ stability of the Avian, Handley- 
Page wing slots are standard equip 
They help to prevent spins 

1 SLIps, lower s speed and 

decre landing speed 
Fam Ou ) in E ure ype 
a training plane, as the plane 


vn by record-making pilots the 
\vian is famous in the flying circles 
# Europe. It is popul 
. . - . 

plane. Sportsmen use it for touring 


HCCAUSC 


handle, sturdy and not temperamental. 


ue as a Club 


it is economical, easy to 


Yet dependability has not dimmed 
performance. The Avian has the 
speed, the airworthiness necessary to 

Witness: Fastest 


achieve 
time England to Australia . first 


rece yrds. 


TRAINING 


PLANE 


solo flight between these two coun- 
. fastest time England to 
. first non-stop flight London 


tries 
India.. 
to Rome. 


Now It Rides America’s Sky-Lanes 


Under sole royalty rights the Avian 
is now being produced in this country 
as the Whittelsey Avian. It’s the 
same ship with a different name. 

It offers the flying instructor the 
opportunity to turn out skilled flyers 
in fewer hours, with less expense and 


without the hazards 


that usually 
attend the task of teaching a fledgling 
to fly. Its upkeep 1s low-keep. 
to maintain. Economical in the air 
and on the ground. 

And the man who wants to fly his 


either for busines 





own ship 

pleasure, will find in the Whi 
Avian everything that he can desire. 
Speed and durability. Safety that no 


1 


other light plane can approach. 


Sturdiness. Quickness in take-off as 


well as ease in landing. 


Here A re Its S ect fui ation s 
J 


Power Plant: Cirrus Mark III, 95 H.P. 
air-cooled, four-cylinder in-line air- 
craft engine. Famous for economy of 
operation and maintenance. Top over 
haul at 200 flying hours. Economy 
Operation: 20 miles to gal. of gas . 

of oil Speed: 
Maximum, 102 m.p.h.; cruising, 85 
m.p.h. ... landing, 35 m.p-h 
Ceiling: 18,000 feet . . . Cruising Range: 
§ hours or 430 miles Weight: 
Light, 875 Ibs. Acrobatics: 1450 
Ibs. . . . Top, 1600 Ibs. . . . Dimen- 
sions: Wings span, 28 ft.; Width 
folded, 94ft.... Height Overall:8% 
ft., length overall, 24 ft. Price: 
Only $4995, Flyaway or F. O. B., 
Bridgeport, Conn. 


500 miles to gal. 


OF 


It Sells on Performance 


It is doubtful if there is any light 
plane better adapted to every day 
flying needs. Certainly there is no 
light plane more economical and safer 
to fly, easier to maintain. And the 
Whittelsey Avian performs every evo 
lution, meets and conquers every 
with the ease of a born 


aristocrat. 


obstacle 


There’s Money To Be Made 


National distribution of the Whittel- 
Repre- 


sentation in some of the leading avi- 


sey Avian is being completed. 
ation centers of the country is being 
arranged. Interested and responsible 
parties are invited to write for further 


information concerning our sales plan. 


Whether interested in the Whic- 
telsey Avian as a flying school head 
or as a sportsman, write us and we will 
gladly send you complete and de- 
concerning this 
Dept. E2, 


Company, General 


tailed information 
famous light plane. 
Whittelsey Mfg. 


» 
Office and Plant, Bridgeport, Conn. 
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men and women were present—among 
them Rear Admiral Louis R. de Steiguer, 
Elmer A. Sperry, Colonel E. H. Hartney, 
Miss Rose Bullard, Mrs. Hanson E. Ely, 
Paul Gadabush, Arthur Brooks, Capt. 
James A. Waugh, Mrs. Hugh A. Drum, 
Commander W. R. Pierce, and George 
P. McLaughlin. 

It was truly a gala event. The pilots 
of the airport were all attired in evening 








Just 
Crim 





Mr. and Mrs. Thomas 


1ins Burke 


Hall of New York City, and Miss Nancy 
Hopkins’. of Washington, D. C., have 
both received private licenses from the 
Department of Commerce and are now 
“piling up time” for the much desired 
transport pilot’s-license. 

At Pinehurst during this past season 
we also find society taking to the air 
and the young members going in en- 
thusiastically for sport flying. Porter 





MARRIED 


and H. W. Farris, pilot of the 


Boston ship 


dress, and thusly attired, piloted many 
of the guests on sight-seeing trips over 
New York and vicinity. Musie was pro- 
vided by an Hawaiian orchestra in the 
hangar, and a delicious buffet supper 
was served. How well this demonstrates 
the vast interest which society is taking 
in aviation! 

Of note among the students at Roose- 
velt Field, L. I., this summer we find 
Mrs. Mary C. Alexander of Lynchburg, 
Va. Mrs. Alexander is learning to fly 
in order to be able to assist in the pro- 
motion of aviation in Virginia. She is 
particularly interested in awakening the 
interest of the women of her state and 
proving to them that even those who 
have responsibilities can and should fly, 
as well as drive automobiles. Mrs. Alex- 
ander is the mother of two children, 
Jack, sixteen years old, and Mary, thir- 
teen. “I have no intention of attempt- 
ing an endurance flight, of stunting, or 
of making spectacular flights,” she as- 
serts. “My sole aim is to promote avi- 
ation in Virginia.” 

Two more prominent girls 
have recently joined the ever-increasing 
ranks of women pilots. Miss Candiss 


society 


Hopkins, son of Dr. and Mrs. Samuel 
Hopkins, of Brooklyn, N. Y., and Hu- 
bert O’Brian, son of Mr. and Mrs. P. B. 
O'Brian of Detroit, have both become 
efficient pilots and are steadily getting 
in their “time” for a transport license. 

And now we come to “the Commu- 
ters.” Famous among these we find Mr. 
Samuel B. Lambert of St. Louis. Mr. 
Lambert takes off from his home every 
morning, flies to his office two hundred 
four miles away at Moline, Ill., and re- 
turns home in the evening. When we think 
of that distance, commuting seems abso- 
lutely out of the question. And yet 
within two hours after Mr. Lambert 
leaves his home he is sitting at his desk 
in his office. Just think of the millions 
of people who commute daily to New 
York on the railroad from their homes 
not more than forty miles from the city, 
and what a great percentage of them 
spend more than two hours en route on 
trains, ferries and subways. 

Mr. Richard F. Hoyt commutes by 
plane not only from his house-boat: at 
Port Washington but also from his honie 
on Buzzards Bay, Massachusetts. His 
ship, a Loening amphibion, makes the 





trip from Buzzards Bay to New York, 
a distance of one hundred eighty miles, 
in one hour and a half, and from Port 
Washington in less than twenty minutes. 
Compare this with the time required if 
traveling by automobile—forty-five min- 
utes from Port Washington to New 
York, and at least six hours from Buz- 
zards Bay to New York. 

Mr. John W. Gillies, Jr., General Man- 
ager of the Mercer Pottery Co. at Tren- 
ton, N. J., uses a Curtiss Robin to com- 
mute to his home at Stony Point, N. Y. 
Mr. Gillies takes off from the Mercer 
Airport at Trenton and one hour and 
five minutes later he arrives at his pri- 
vate field a mile from his home at Stony 
Point. By train it would take Mr. Gillies 
four hours to make the trip, and by au- 
tomobile three hours at least. 

How well this proves the value of avi- 
ation to the business man! 

Recently a great event took place in 
New York socicty. This was the mar- 


riage of Miss Helen McManus to Mi 
Thomas Crimmins Burke. And con- 
nected with this event we once again 


find aviation playing an important role. 
It seems that immediately following the 
ceremony, which took place at the 
church of St. Ignatius in New York, 
the bride and groom slipped away and 
headed for the Newark Airport. But no 
sooner had they left than Mr. Joseph 
Amy, best man, Gregory Burke, brother 
of the groom, and Mr. Frank Carroll, 
an usher, were on their trail. However, 
as the story goes, this trio were held up 
just one minute too long in traffic, for 
when they finally reached the airport 
they beheld the giant tri-motor Ford just 
soaring up into the air, carrying Mr. and 
Mrs. Burke away to The pur- 
suers spent no time in regrets but char- 
tered a ship and caught the pair before 
they sailed from Boston. 


Zoston. 


Captain John Donaldson with Mrs. George F. 
Kunz 
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the latest addition to 
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Another great new model now takes its place in 
the world-famous American Eagle line—the Wal- 
lace Touroplane—built by the Wallace Aircraft 
Company, Inc., a division of the American Eagle 
Aircraft Corporation. 


The Touroplane is one of the most stable mono- 
planes ever built. It has folding wings, dual side- 
by-side controls, brakes, cabin heat, and many 
other features which place it far ahead in its field. 


The construction of the Touroplane is everything 
that the most skillful build- 

ers of modern aircraft can 

make. Its comfort and the 

luxury of its appointments “ 
can only be compared to a 

fine motor car. 


Its performance will amaze 
you! The Touroplane attains 
a cruising speed of 100 miles per hour—a maxi- 
mum speed of 115—a climb of 800 feet per min- 
ute. It is exceptionally economical to operate. 


The Wallace Touroplane offers you all this at a 
price far lower than other fine planes of its type! 
Fully equipped and powered with Kinner 102 
H.P. Engine, the Touroplane is priced $5,795, 
fly-way Kansas City. 


American Eagles may be pure 
chased now on a surprisingly 
convenient time payment basis. 
Write The American Eagle 
Aircraft Corporation, Depart- 
ment A 9, Fairfax Airport 
Kansas City, Kansas,” for full 
details. 


the “Famo 
gE line 
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LUXURIOUSLY 
UPHOLSTERED CABIN 
3-Place, dual side-by-side con- 
trol; folding rear seat; heater; 
Safety glass; perfect visibility 
from every angle. The wings 
may be folded by two men in 
six minutes, and the Touro- 
plane parked in an area 13x25 

feet. 








We are eager to show you this remarkable new model! 
your nearest American Eagle dealer and have him demonstrate 
the Touroplane to you. 





See 


Or write or wire to us for complete 


literature and information. 


Valuable territories are open to well-qualified distributors. 
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Aerodynamics 


During the take-off run there are th 
following forces acting on the airplane 
1. The thrust of the propeller pulling 


it forward. 
2. The inertia of mass of the 
resisting acceleration. 
3. The friction of 
4, The aerodynamic resistance or dr 


the ground 





urplane 





Illustrations by 
the author 


College of Engineering, New York University 
Take-Off and Climb 


ne is once in the flying ff, in flying position, with a small angle 

illustrated in Fig. 1, the control stick of incidence, the lift 

back, and than the maximum 

brought back into almost neutral posi- of take-off will be hi 
m, otherwise the turning moment of ing speed. 

The pilot can leave the 


position as 
coethcient is less 


must be eased the elevator 


lherefore the speed 
eher than the stall- 
e elevator may bring the machine over ground at 
ibove st lng speed, by 
ising the nose after he has attained a 


ly a little 


to a position where the propeller strikes 1 


cround., I 


of the airplane. fair speed. He will then get off the 
It is the object of the pilot to m Take-off on Rough Ground ground more quickly than by the auto- 
as quick and short a take-off run as the ground is rough, and the ground matic, flying position method. 
sible, and we shall discuss the measures 1 high, then s advisable to raise The question arises ») why raising 
he can adopt to this end tail id only sligh L\ ind to ke ep the nose to leave the ground is not the 
Wings at a high angle of incidence better method. 
7 lifting is much is possible. The inswe! th ill then take 
Take-off on Smooth Ground re ie ae has heen nut i a oe Ee Rae lite oa 
it the airplane h en put into “tly ») the air at only a ve stalling 
The coefficient of ground friction on position” and this position is cor- speed, the excess | power will 
smooth ground is generally less than .05, maintained the airplane will even- small, and the climb "poor. 
so that the ground farce is Also mbing near the 
less than one-twentieth of . - ; stalling r 
Sis eel cecltnn €n it. School and Training Information ca fe is ta ‘ch 
Since the lift over dr Thos ee ee a a on ae aad, swe | previo 
ratio of an airplane is ipiating at — Viation schools may o —— is diff 
less than twenty, it follows from Agr , $ complete information on aviation schools  ;;,. 
that on smooth ground there nywl the United Stat No reco tions OL S nd will 1 - 
will be less total resistanes c t tween ols w [ nade but sufficient 
(ground friction and r ae en t 1U ynel and courses of Ss ul ( 
drag) during the _ take-of! ' is eee ae a hich I r- 
run, if the airplane is ce aaa , » in Ing 
ported more by the grour tat . Lo r. 4 
than by the lift of the wings se g 
In fact theory and experi ound L hr riven 
show that the best way to g ! rplant D ot 3 
is to place the wing in “fly 1 1eld ( s 
when it has little lift but als o other 
with the tail up. nal re s attail ngin ! 
3esides, where a tail skid i nose ( s rals pl m 
the drag of the skid iner r attitud Low loading : t of y 
sistance very much. rea gives Iow minir ng s 
Therefore the pilot endeavors to 1 s its nd a low climbing Therefor 
the tail as quickly ng loading 
as possible, by de- help the tak 
pressing the ele- ; ‘ und, put considerab 
vators. “ I loading pe! 
On a modern re foot means 
machine, with A course a re- 
powerful engine, 1 top speed 
and the elevators nd entails other 


in the slip-stream 
of the propeller, it 
is possible to raise 
the tail very 
quickly (even if 
the center of grav- 
itv is well back of 
the wheels, as is 
the case where 
wheel brakes are 
employed). 





disadvantages. 
variable 
teh propeller, 
when made thor- 
oughly — practical, 
should be of real 
help on the take- 
off For high 
speed, a high pro- 
peller pitch is nec- 
essary. To get the 





When the air- 


maximum thrust 
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‘*Be Travel Air Minded ’’ 


Over Eleven Hundred ships delivered to 
purchasers 1s a talking point of significance. 


~ 


Air Lines Everywhere using and others 
adopting this proven “limousine of the air” 
again is significant of unexcelled value. 


Nation-wide Distribution and service is 
further assurance of public acceptance. 


ss 
It’s Wisdom to Know Travel Air. 


® 


= =e ~ -§ Send for The Story of 
| TRAVEL AIR Teavel Ait (new edition) 
| ie free on request—illus- 
“> trates and _ describes 
C O M Pp A N Y three types of dual con- 
trol cabin monoplanes 
and eight types of open 
W | C H I s A . K A N SA Ss cockpit three-place bi- 
planes—also takes you 
through the Travel Air 
factory with illustra- 


The Standard of Aircra ft Comparison diene axed halt disci 


tion of manufacturing. 
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at take-off, the pitch should be as low as 
possible. In a fixed bladed propeller the 
two requirements are contradictory; the 
variable pitch propeller reconciles them. 


Taking Off into the Wind 
Flying instructors insist quite rightly 
that take-off should always be made into 
the wind. 
If an airplane which takes off at a 
normal air speed of 45 miles per hour, 





Best Climb 

From the curves of power available 
and power required given in Article 6, it 
can be seen that there is one air speed 
at which the excess horse-power (that 
is the difference between power available 
and power required) is a maximum. The 
best climb occurs at this air speed. Some 
experimental flying is needed before the 
best air speed for climb can be deter- 
mined. A practical rule for determining 


5° When wind speed isegval to 
Stalling Specd, landing 
Speed sas runis theoretica//y Zero 
of wind 30} 











mph 
201 gs 
" a 
10) ia a 
700 Z00 300 400 
Take-Off run in feet 
i with head-or nd 


heads into a wind of 20 miles, the ground 
speed at take-off will only be 25 miles 
an hour. Therefore heading into the 
wind, the acceleration needed is less, and 
there is less work in overcoming ground 
friction. A take-off into the wind is 
therefore both quicker and shorter than 
in calm air. Fig. 2 illustrates the way 
in which the length of take-off varies 
with a head-on wind. It is strange to 
think that if the wind speed is equal to 
the normal take-off air speed, the air- 
plane need not run along the ground at 
all before getting into the air. 

Also when taking-off into the wind the 
relief from the lift of the wings is much 
greater, and bumpy ground produces 
less shocks. 

Even if there is a head-on wind for 


best climbing speed Is 
Best Climbing Speed 
l 
-—— (Top Spec d 


Stalling Speed 


Stalling Speed) 


Steepest Climb 

There is a distinction, which is often 
forgotten, between best climb and steep- 
est climb. 

sest climb is the highest rate of verti- 
‘al ascent. Fast climb is particularly 
important for military machines, because 
a fighting craft must be able to ascend 
rapidly to great heights to out-maneuver 


in enemy 


In the steepest climb an airplane is 
capable of, the excess horse-power and 
the rate of climb will both be less than 
at best climb, but the air speed will be 


less also. 


Climbing with and Against the Wind 
We have seen what importance the 
direction of the wind has in take-off. On 
the climb, particularly when clearing ob- 
stacles surrounding a field, it is equally 
important to head into the wind. 

The path in space of an airplane is 
given by the geometrical resultant of the 
speed relative to the air and of the speed 
of the wind itself. 

When climbing against a head wind 
the rate of vertical ascent at a given ail 
speed is precisely the same as in calm 
air. But 
to the ground is decreased. 


a horizontal velocity relative 
Hence the 
pith in space is steeper. Conversely 
when there is a following wind, the path 
in space is less steep. 


Example 
1. The hypothetical airplane of Article 


1600 pounds 


6 has a gross weight of 
At 90 miles an hour, the excess horse- 
power is 41.7 horse-power. What is the 
rate of climb? What is the angle of 
climb ? 

The excess horse-power goes into work 
against gravity 

Therefore rate of climb in feet per 

minute 


excess power in foot pounds per minute 


gross weight in pounds 
11.7 33,000 = 861 feet per minute 
1600 
The speed along the flight path in 
feet per minute is 
90 < 1.47 * 60 = 7920 feet 
Therefore as illustrated by Fig. 3, 








take-off, careful pilots take all the run 
they can get, as a precaution against 
possible difficulties, and are likely to taxi 
to the very end of the flying field, on 
the leeward side. It is only in passenger 
hopping where flight after flight has to 
be made rapidly that this rule is some- 
times unjustifiably broken. 

Conversely, if taxying with the wind, 
the ground speed at take-off is higher, 
and the landing roll longer. Moreover, 
no relief of the weight of the airplane is 
possible from the lift of the wings until a 
ground speed higher than the windspeed 
is reached. Shocks between wheels and 


ground are high and unpleasant riding 
follows. 


Ne 6°/6' 


Fic. 3 


A plane having air speed on the climb of 90 miles per hour has a 


rate of climb of 861 feet per minute. The angle of climb is 6°-16 


Steepest climb is not the most rapid 
climb but the climb at the greatest angle 
to the horizontal. For commercial air- 
planes, particularly when required to get 
out of fields surrounded by obstacles, 
ability to climb steeply is perhaps more 
important than rapidity of climb. 

A fast military airplane of low load- 
ing per horse-power and high loading 
per square foot will climb much faster 
than a slower commercial machine of low 
wing loading, but not as steeply. 


Sin 6, where @ is the angle of climb is 
SO] 
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7920 
and the angle of climb is approximately 
6° 16’ as can be ascertained from a table 
of natural sines in any book on Trigo- 
nometry. 

2. If the airplane of the previous ex- 
ample is flying against a horizontal wind 
of 20 miles an hour, what will be the 
steepness of the path in space? 
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Up and away in a flash . . . easy on the controls 
.«- 120 and better, with full load . . . steady and 
smooth ... asking no favors of landing fields . . . 
the WACO “165” is a great ship to own. 


} OUND DESIGN... 
the heritage of WACO"165” 


A good airplane is not born full-fledged. It requires “‘season- 





ing.” It must be refined and perfected through practical service. 
Sound design is the heritage of the WACO “165.” In its every 
detail, it reflects the advantages of WACO’S past experience and 
success ... the many hundreds of WACOs which have preceded it. 
That’s why WACO “165” performance is satisfying and de- 
pendable... why “165” value is unmatched in its class. 
Let us send you the new booklet that gives facts and figures 
about the WACO “165.” And if you wish, we shall be glad to 


refer you to the nearest one of the nearly 300 WACO dealers. 


THE WACO AIRCRAFT COMPANY, TROY, OHIO 





SPECIFICATIONS WACO “165” 
J-6 Wright “‘Whirlwind”’ motor (165 H. P.—5-cylinder)... 
Bendix brakes ... Navigating equipment .. . 65-gallon 
gas tank... 3-place . . . Dual controls... 
Customer’s choice of colors. ...... eeee $63 70 
With metal propeller, $6645 





U.S. Dept. of Commerce Approved Type Certificate 168 














“ASK ANY PILOT” 
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As illustrated by Fig. 4, the rate of 
vertical ascent will remain unchanged. 
The horizontal component of the air 
speed is 
7920 X cos 6° 16’ = 7920 K .9974 
= 7900 in feet/minute. 





whereas the nose of the plane is at a 
large angle above the horizontal. There- 
fore the angle between the wing and the 
flight path becomes very large (as shown 
in Fig. 6) and a violent stall may ensue. 
We shall consider later in more detail 


208 NIPw 
WIND SPEED 





Ep ger" 





Cima 


mum lift coefficient of .00320. What is 
the stalling speed? 

Answer: 

2. Suppose that this plane is put into 
flying position, with the wing at 2 de- 
grees incidence, and a Ky of .00140. 
When the plane has rolled along the 
ground long enough to attain a speed of 
30 miles per hour, what proportion of 
the load will be 


50 miles per hour. 


carried by the wings, 
and what proportion by the wheels? 


= / 
— —, ain SPE Aan Answer: 250 pounds carried by 
- am, = wings, 1350 by wheels 
6% @=-7o 3. If the pilot allows the plane to lift 
itself automatically in flying position, 
Fic. 4—Climbing against a head 1, rate of climb is unchanged, but how much higher will the air speed be 


path in space ts 


The wind velocity in feet per minute is 
20 & 1.47 & 60 1760 feet 
Therefore the resultant horizontal ve 
locity is 
7900 — 1760 = 6140 feet per minute 
If 6 is the angle of climb in space, 
rate of ascent 


tan @ == ————_—_—- _ 
resultant horizontal velocity 
861 
— 141 
6140 


and @ is now S° 0’ which is considerabl 
steeper than in calm ait 

Fig. 5 illustrates the effect of head a1 
following wind on the climb, and shoy 
that when climbing against 


steeper than in calm air 


It is sufficient 
for the time being to state, that if the 
fails on the climb, the 
thing for the pilot to do is to push for- 

ird on the stick, and try 


nose down, so that the 


the phenomena involved 


engine propel! 
to bring the 
wing 1s brought 
incidence 


to a smaller relative to the 


traight forward 


rounding obstacles can be eleared mucl / 


more readily. 


Stalling on the Climb 


We have st ited that i steeper nel 
of climb can be achieved by using an 
air speed, somewhat less than that of 
the best climb. It is not advisable, ho 
ever, to climb at speeds approaching 


stalling speeds. The excess power tl 
available is small, and if the angel 


incidence is increased either 1 mo\ 
ment of the control stick or by a e 
of wind, a stall may foll With 
engine still functioning overy is 


fairly easy. 

A more dangerous case is when the 
engine suddenly fails on a steep climb 
With the engine out of commission tl 
natural flight path in space is downw 


Fic. 5—It is easier to clear an 


2 

). Ap — 

7 

~ - 
an, = 
-~ayv et Pr 
om 
i i as 
eS. 7. ‘ithe aliab ati 

— —_ + 


rea ot OO square eT has a 


than the stalling speed? 
The air speed will be 82 


miles per hour or 32 miles more than 


Answer: 


the stalling speed 
4. Would you 


of Problem 3 satisfac tory? 


take-off 
If not : how 


consider the 


would you modify it? 
5. What 


the best 


would vou estimate to be 


climbing speed of an airplane 


whose stalling speed is 60 miles an hour, 








¢ 
: ¢ 
7 
, 
by »— Whe e engine tai imb ibove izon 
hil i¢ itl p curve He in 
€ i ve large angle 
hould above | be no attempt nd maximum speed 150 miles? 
n back into the airdrome, as Answer: 90 miles hour 
nning nose dive is then likely to oe 6. In the examples of this article, the 
\ great mat ecidents have fol- plane is climbing at 90 miles per hour 
l incorrect action by the pilot under air speed in calm air, and the rate of 
circumstance climb is 861 feet per minute. What is 


Problems 


l. The plane of 1600 pounds, wing 


miaXxl- 


ying imst a horizontal wind 


PIRBCTION OF YVIND© 








the horizontal velocity relative to the 
sround? 
7900 feet per 
7. If in the preced 
plane takes off at the 
vhich is 1500 feet 
field, what 
pilot clear? 
Answer: 163.5 feet 
8. If in the 
problem, there is a horizontal head wind 


Answer: minute 
ng problem, the 
center of a field 


from the edge of the 


height of obstacle can the 


climb of the preceding 
of 20 miles per hour, what height of 
obstacle will the pilot now be able to 
clear? 

9. If in the climb of Problem 7 there 
is a tail wind of 20 miles per hour, 
what height of obstacle will the pilot 
clear? 
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class of flight 
students receiving 
classroom instruc- 
tion on theory of 


flight. 









Welding plays a tre- 
mendously impor- 
tant part in the con- 
struction of modern 
airplanes. The 
Universal Welding 
Course prepares a 
man to step into a 
good paying 
Position. 




































ies are always in 
demand. Universal 
students taking 
Aviation Mechan- 
ic’s Course receive 
unusually thor- 
ough training 


An Aviation Busi- 


ness Course gives 
a background of 
aeronautics to the 


student who would 
enter the business 
side of aviation. 





Every Universal instructor is a transport 
pilot and has had many years of « xperi- 
ence in actual student instruction. 


Right:Government licensed modern planes 
equipped with air cooled motors are used 
at all stages of instruction in Universal 
Schools, 



























EAR-’ROUND instruction is avail- 

able in Universal Aviation Schools. 
Start now to earn your wings. By spring 
you may become a full fledged transport 
pilot. All your training will be behind 
you and you will be ready for the bigger 
opportunities which will be forthcoming 
in aviation next spring. 


All Types of Training in 
Universal Schools 
Almost any young man can learn to fly 
under Universal methods of instruction. 
Modern, easy-to-handle planes are used 
exclusively. Only transport pilots, with 
many hours of experience in student in- 
struction,are employed. Complete ground 
instruction is included in each flying 
course. Evidence of the safety of Universal 
training is found in the fact that Universal 
flight students are insurable through a 


: Prepare Now For Next Year’s 
’ Aviation Opportunities. Before 1930 


LEARN TO FLY 



















master insurance policy—the first of its 
kind covering flight students ever issued 
by an insurance firm. 


Courses in Aviation Mechanics, Avia- 
tion Welding and Aviation Business are 
available either during days or at night. 
This training is probably the most thor- 
ough in the industry. Schools are located 
conveniently nearby. Send for complete 
description of Universal Courses, their 
prices and description of individual 
schools. 


FREE: Mail Coupon 


A beautifully illustrated book, “Avia- 
tion — What It Means To You,” is yours 
for the asking. It answers all questions 
and gives you an honest, sincere picture 
of what aviation is doing and can offer 
you. Mail the coupon for your free copy. 


Universal Aviation Schools 


Universal Flying School, St. Louis, Mo. 
Universal Flying School, Minneapolis, Minn. 
Universal Flying School, Marion, Ill. 
Porterfield Flying School, Kansas City, Kansas 
Universal Flying School, Oklahoma City, Okla. 


Universal Flying School,Rochester, Minn. 
Universal Flying School, St. Paul, Minn. 

Universal Flying School, 5 te Tenn. 
Universal Flying School, Cleveland, Ohio 
Universal Flying School, Wichita, Kansas 





Department of 





UNIVERSAL AVIATION 
co RATION 


“THE SnYwars 
OUR Hi Gm wars” c 





UNIVERSAL AVIATION SCHOOLS 
1045-54 Boatmen’s Bank Bldg., 
St. Louis, Mo. 











Commerce F lyin. 
and Seoand 
School rating 
> wit for by 
all Universal 
Flying Schools, 





CLIP THis 


COUPON 
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Address 


City 


7 Please send me at once your free book, “Aviation 
'—What It Means To You” I am interested in: 


[_] Flying Course [_] Aviation Mechanic's Course 
Business Course 


Age 


State 
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CASEY JONES ... President 


of Curtiss Flying Service. 
For many years one of 
America’s foremost pilots. 


In 
we tell you what 
to expect from 


Curtiss Training 


O you want to learn to fly? Well then, 

let’s talk it over. Perhaps we can 

give you some helpful pointers from our 

twenty years of experience here at Curtiss. 

In the first place . . . don’t go off half 

cocked. Your first decision is by all odds 
the most important. 

For you’ve got to pick a good flying 
school in order to become a good pilot. 
Any one can learn to fly ... only a few 
schools can teach you to fly well. 

And good pilots . . . the kind aviation 
needs today... have to be made. They 
aren’t just born. 

We hold that thought in mind always, 
here at Curtiss. Our whole course is laid 
out with that one idea... to take raw 
material and turn out good pilots. 

We began a long time ago. Very care- 


this advertisement 




















AERONAUTICS 


Heres the 





Read it before youp 





fully picked out the best men we could find 
to be our instructors. Men of long experi- 
ence in aviation. 

Then we trained them to instruct stu- 
dents. Sent them all to a special instructors’ 
school in Detroit. Taught them how to 
teach ... how to make the fine points clear 
and simple to you. 

We set out to parallel Army and Navy 
training . . . but planned it to make it 
practical for you in time required and 
in cost. 

What’s the result? A method that is 
entirely Curtiss. A method that would be 
impossible without the years of experience 
massed in this organization. 

When you go up in Curtiss instruction 
planes you learn to fly . . . not just to push 
and pull on the controls. 

While you are in training you meet and 
learn to know the men who are conducting 





ROAR-R-R-R ... 


the steady drone of 
motors rarely dies at a Curtiss flying 


school. Engines warming up. . . ships 
in and out... flying all the time. 
ABOVE—Picture shows the modern new 
Curtiss Hangar at Louisville, Ky. 





a nation-wide business-of-the-air . .. nd 
just a single flyer or the limited personne 
of a local flying field. 

And when you graduate you are 
competent flyer . . . acknowledged wherevet 
you go... at home on any field... nol 
just one of the thousands who can get ¢ 
ship off the ground and back again. 

That’s why Curtiss-trained pilots are if 
demand everywhere. Why the 1500 pilot 
Curtiss has turned out include the leader 
in every branch of aviation. 

And remember this . . . Curtiss has 4 
flying schools in active operation today, 
All are standard and identical in theif 
training. All are conveniently located, is 
the aviation centers of their districts. 

If you want more complete information 
about them more details of how 












Curtiss goes about making good pilots. .| 
fill out the coupon now. 
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upick a flying school 
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SOLO! No college commencement has 
a thrill like this! Photo shows Curtiss 
students watching member of their 
make his first solo flight. No 
early train- 


*‘class"’ 
lack of confidence here... 
- and better 
Note 


ing is too thorough 
equipment isn't made. 
instructor and student testing head 


Above 


phone used at every Curtiss school to 
aid instruction in the air, 











SFLYING SERVICE 








CURTISS FLYING SERVICED 
27 West 57th Street, New York City 
Gentlemen: 

Please send me complete information about 
the Curtiss flying schools, their locations and 
an outline of the courses taught. 


Name 
Aiddres 


City State n 











“Worlds Oldest Flying Organtzation™ 
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Condensed News of the Month 


Ford Exhibits in England 


European reaction to the type of 


| 
transport being used in this 
awaited as a result of the shipn 
Ford 14-passenger and crew 
to be exhibited at the Intern 
craft Show in London. LeRov M 
chief of operations of the Ford Air J 


mono] 


and senior test pilot of the Stout Met 


Airplane Company, will demon 
the transport in Europe. It is e 
with three Pratt and Whitney “W 


a 


Universal Coast to Coast Servi 


The opening of the Unive 


to-coast service, without hullab 
hokum, has proved the wis- | 
dom of those who pl 

the route. Frequently the 


i 
5 | 
12-passenger Fokkers have | 
to be run in double-headers |, 
| 


between Kansas City, 
Chieago and Cleveland, in- | % U 
dicative of the fact that the | as Ar 


publie approves of this great | for tl 


circle route across the con- 
tinent. The service 
ated by Universal in con- 
junction with the New York 
Central and the Sant 


railroads. The cost is only $85 more 
the all rail fare, and savings are n 
in the number of meals purchase 


5 


Service Brings Travelers 
Western Air Express ani 


more than 4,000 persons were carried or 


Western lines during the first qua 
1929, as compared witl 
for the entire 


twelve months of 1! 


The company keeps two amphibians 


service between Los Angeles and ( 
lina Island and a new service has 
started between Los Angeles 


Arrowhead, a resort in the San Bern 


dino mountains about 85 miles fron 
Angeles. 


= 


Gliders to Enter Cleveland Races 


Hdaey;r 


The second National G 
ence and race program will be 
ing the Cleveland meet, according 


Donald F. Walker of Detroit, 


of the National Glider Association. 7 


organization announces 
glider events and : 
three-year effort to organize 


throughout the country. Notables 


oss 
glider cl 


ounced t] 


th total of 6,7 


Conte! 


he ld au 


eight differ 


program outlining 


the conference and 

I Anthony Fokker, 
s builder of the first two-place glider; Dr. 
Wolfgang Klemperer, Germany’s pioneer 
glider; Amelia Earhart; M. 8S. Stough- 
ton, who is N. G. A. Pilot No. 1, and 
Franz Gross, who built the Darmstadt 
world’s record of 42 


miles in the Rhone valley. 


participate in 





ice program inci 


e 


Chemical Cooling 

net William E. Gill- 
Air Corps, U 
out 


re, Assistant Chiel of 
, authorized a statement al 
the recent army tests of chemical cool- 


vin which it brought out that by 


Air Travel Information Service | 


1 complete fund of information 


Buffalo-Toronto Service 
Colonial Western 
urated a tw 
Buffalo and Toront« 


Airways has inaug- 
betwee! 
Flying time be- 


o-trip daily service 


tween the two cities will be 45 minute 

and plane schedules have been arrangs 

for the convenience of travelers arriving 
by the fast trains from the West and 
New York. One way fare is $17; round 
trips, with thirty-day stop-over privi- 
leges are $30 and ten-trip commutation 


tickets are S14 per trip 


Grosvenor Heads Interstate 


Aviation Corporation has made pub- 


lie hst of new Interstate Airlines offi- 
ee clals which includes the name 
| of Graham B. Grosvenot1 
| president. Mr. Grosvenor is 
so president of the Avia- 


tion Corporation. Interstate 


r travel—schedules, rates and other data of interest ; 
‘ pl sks * a& subsidiary, operates the 
traveler. With the cooperation of European, as well 623-mile route from Chicar 


rican, transport operators, AERONAUTICS will 
‘tive traveller 


les and fares over well-known airlines both 


Many of these tours can | 


s any other fo vel. 





changing the radiators for others of 75¢ 
and 100 
eliminated 


less capacity, between 90 


pounds of dead weight was 





nd the total resistance in air reduced 
by 12 percent. Pil were enthusiastic 
bout the handling of the planes so 
equipped, and engines functioned better 
vith not the sl est evidence of any 
rouble or disadvantage 


Lees Becomes Waco Director 
Announcement has been made of the 
election of Robert E. Lees to the board 
Waco Aircraft 
Mr 
sales manager of the 


of directors of the Com- 


inv, Troy, Ohio Lees continues 


company. 


Sd 


Aviation Radio Station 
K-T-A-T, owned and operated by the 
Texas Air Transport Broadcast Com- 
pany, will be on the air October 1 with 
an entertaining type of program, ac- 


Evans, 


to Sil president of 


ording 





subsidiary of 

The power 
Birdville, near 
lios will be in 


Fort 


pany which is a 
Southern Air Transport 
plant will be loeated at 
Worth. while the st 


Aviation 


the comp 


] 
A 


uc 
the new building in 


itineraries showing the routes, 


e made for the same out! ly 


W. G 


work out to Atlanta, with 

Terre Haute Evansville 

Nashville and 
2 oF 


Othe n the hist of 


re Thurman H 


tops at 


(" ttanooes 
here and hattanoog: 
officials 
Bane an 
Schauffler, Jr., vice- 





presidents; Alexander O 
Cushny, treasurer; Alexander H. Beard 
secretary and Mr. Bane, Mr 
Frank R. Black, William D 
Harvey L. Willi 


board of directors 


Grosveno! 
Loucks and 
ms, members of the 


N-A-T Operates Fifty Ships 
With the addition of six new 
cargo planes the N-A-T fleet 
sists of fifty ships, 
expre ss planes. The 
are in operation on the 
Chicago 


Boeing 
how con- 
including mail and 
new Type 95 planes 
New Y ork- 
powered with 
and 
1550 pounds and a 
110 miles per hour. 
Each one is equipped with radio ap- 
paratus, 


The yY are 
Hor nets 


line 
525-horsepower have a 
cargo capacity ol 


cruising speed of 


> 


Lockheed-Vega for Whaling Use 
Commander Lutzow-Holm of 
Royal Norwegian Navy 
heed-Vega, Whirlwind which he 
will use in an Antarctic whaling expedi- 
tion organized by Bryde & Dahl Whal- 
ndefjord, Norway 


the 
y is flying a Lock- 
engine, 


ing Company of § 
The ship is equipped with three types 


(Continued on page 72) 
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h Without a Moment’s 
Preparation ~ 


When the United States Department 
yf Commerce representatives recently 
examined Parks Air College for official 
:pproval as a Transp xt School they 
found here a great training institution 

t did not have to prepare in advance 
for the examination. 


1 
th 


nam The high standard and thoroughness 
01 of instruction that has been in force 
oO right along placed us in the enviable 
Avi position of being in readiness for the ex- 


ination without notice 


the school’s entire equipment—made 
Parks ready at all times for the most 
rigid inspection! ... . It means that when 
you decide on a career in the air you 
should come to Parks Air College and 


learn right! 


The Largest Non-Military 
School in America is the 


School for YOU! 


Here, at our own field, Parks Airport, 
a great flying center, you will be taught 
to take-off, to fly, and to land, in ways 
that make old pilots nod in approval. 
You will learn cross-country flying. You 
will be trained in both open and closed- 
cabin ships. You will learn all about 











The completeness of the Pilot and 
oe Mechanics Courses — the experience 
‘Ile and qualifications of the large Staff of 
iti Instructors—the A-I condition of the 
- [raining Planes—the completeness of 
ine 
V1CE 
r O 
eard 
enor 
an 
the 
eng 
con- 
ana 
ne 
ork 
with 
e a 
id a 
oul 
ap- 
e 
the 
ck 





AFFILIATED 
with 


1 he NS ah 


Largest Civilian Air School in America! 





nod Dept. 206-S, MISSOURI THEATRE BUILDING, ST. LOUIS, MO. 
“7 Member Aeronautical Chamber of Commerce of U. S. A. 
™ Parks Air College has been rated by the Aeronautic Branch, De- 


partment of Commerce, as an Approved Ground and Flying School. 


K LIM 


i Parks Air College Passes Examination 
an of U. S. Department of Commerce 
prvi as a Transport Pilot School 


motors, ignition and carburetion. You 
will actually work on types of motors 
that are making aviation history. You 
will learn how to build airplanes. Right 
in our shop you will construct a ship 
from nose to rudder and from wings to 
landing gear. You will rig it, cover it 
and dope it yourself. You will learn 
Theory of Flight, Aerodynamics and 
Meteorology. You will be taught every- 
thing connected with flying that is re- 
quired of a United States Approved 
School of Flying. 


Ideal Conditions for Living 
and Learning at Parks 


At Parks Air College every activity is cen- 
tered right on the field. Here are administration 
buildings, an airplane factory, repair shops, spa- 
cious hangars, comfortable classrooms, recreation 
hall, restaurant, and a new, modern, two-story 
brick dormitory exclusively for students, just 
completed at a cost of $100,000. Parks Airport 
is just 1§ minutes from the great metropolis of 
St. Louis, the home of Lindbergh. 


Hours of instruction, field work, shop training 
and flying are on definite schedules. No detail of 
your teaching is overlooked. When you graduate 
from Parks you are a qualified pilot. The fact 
that you area Parks Trained Pilot will open doors 
for you that are closed to others. You will go out 
from our school sure of yourself, sure of your 
knowledge and your ability to meet every situa- 
tion in the air or on the ground, instantly and 
instinctively, in the right way 

Aviation is a fascinating life work with a great 
future. Its attraction is irresistible. Learn more 
about it now. Men who have done great things 
in aviation did not wait to decide. They acted 
Send for our illustrated catalog, “Skyward Ho!” 
Clip the coupon and send it now. You may be 
one of those who will find fame and fortune in 


the air 


MAIL THIS TODAY! 


PARKS AIR COLLEGE, 
Department 2065, 
East St. Louis, Ill 
Send me your illustrated catalog. I am interested i 
Aviation, particularly as regards the subject checked 
below: 

O Fivinc Course 0 Armeptane anv Encine 


| 
| 
| Mecnant ( 
| 
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Address 


City State 




















The Stout Air Lines 


S the engines pick up—roar, thi 
wheels turn lighter—faster, an 
the big ship takes off, the thi 

that comes to the passenger seater 
the comfortable chairs of big air linet 
will perhaps 
However, even now, the comfort, con 
venience, and almost flaw] 
the Stout Air Lines, is a source of 

der to the passenger. 

Comparatively little is known of the 
development, 
of pilots, and system of inspect 
have brought the Stout Air Lines te 
present position in the air transport 
world—the interest of a world-wide ] 
lic, the example for every existing tran 
port company, and the mode 
air services. 

It is generally known that the high 
degree of efficiency, safety, and depend 
ability of the Ford all-metal, tri-motored 
planes, is due to the genius of William 
B. Stout. Ten years ago, he went about 
raising money and forming 
to develop his idea, that an airplane 
could be constructed entirely of metal 
Instead of holding up a picture of hug 
profits to the prospective investor, hi 
put his proposition in a strange way: 

“Mr. Business Man, I want to take a 
thousand dollars of your money and lose 
it for you on a sporting venture. How- 


never vanisn ent ely 


ess service ol 


experiment tion, trainin 


By Charles K. Fewkes 


ever, I will guarantee you a thousand 


dollars worth of fun and aviation expe- 


rience Nearly every one who was in- 
ed to join the company, caught the 


rit of the thing, and later when Henry 
Ford purchased the Stout Metal Air- 
plane Company, their investment paid 
vo to on¢ 
Up until 1926, no regular passenger 
routes had been established in the United 
States, although the mail was being car- 
ried by airplane, and certain European 
nes had carried passengers for the past 
vo vears under heavy Government sub- 
sidies 
On July Ist, 1926, a 
oute was established between Detroit 
nd Grand Rapids, and for an entir 
Liberty motored ships flew 
through fog, sleet, rain, and, in fact, 
weather condition 
At the end of the vear an encyclopedia 


“laboratory 


year, the 
under every possible 


of information was in the possession of 
the Stout Air Lines. Thev knew the 
mount or gas cons imed, the average 
speed of the planes, the percentage of 
eted trips, the percentage of trips 
scheduled, the average 
number of passengers per trip, the cost 
of operating the planes per trip, mile, 
and passenger, as well as other vital 


statistics 


The Detroit-Cleveland route was in- 


eted as 


augurated on November Ist, 1927, with 
newer and larger ships, and a year later 
on November Ist, 1928, 
opened between Chicago and Detroit. 


the service Was 


As soon as sufficient equipment can be 
obtained, new lines will be opened to 
other cities, in a substantial program of 
expansion 
Pilots will | 


yassenger routes by the method now in 


e trained to fly the new 


i 
operation described by Lucius Lobdell 
of the Chicago Traffic division. 

“It is our belief that the record and 
reputation of an airline carrying pas- 
hinges largely upon the expe- 
rience and training of the pilots flying 
their ships. When Henry Ford entered 
the airplane business a few years ago, 
he stated that flving was 10% airplane 
and 90% pilot, and it was the problem 


sengers, 


1g 
of the aeronautical industry to reduce 
the importance of the human element in 
the operation of an airplane. Designers 
today are bending every effort to de- 
velop planes that will practically ‘fly 
themselves.’ 

“A company such as the Stout Air 
Lines, who are specializing in passenger 
carrying and 
engine planes, have to look for things in 
a pilot that are not always of great im- 
portance to the mail operator. For this 
reason the Stout company subjects a 


are operating large three 
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Aviation Demands TRAINED Men 
Proper Training Prepares You for Opportunity 


Kansas City National Air Industries, a large aviation corporation, is supplying 
Welcomes You! its needed ground men, airport managers, factory men and pilots 


from its own college. Mlen trained here at Consolidated Air Col 


, Cansas Cit lege (a subdivision of National Air Industries, Inc.) have many 
his wonderful openings right here in our own organization, 

ss-€O trath In aviation big events move swiftly. No time is available to 

As — “break in” untrained men. But great are the rewards to the man 

la t with TRAINING! Prepare yourself to command your own figure 

ee ee Py or ity in your own particular field. Look forward to years of prosperity 


and success. Get right into the heart of the fastest growing indus 
trv in the world today. You can do this—after you have had train 
ing here at Consolidated Air College—recognized as one of th« 
Big Handsome finest training schools in the country. 

Book Free! Here with us, you step right into a fast moving, efhcient College of the Air whicl 
















is already a proven, successful organization. From the minute you enroll you are 
> 
ith ; th under personal supervision from beginning to graduation. Mlan-to-man instruction 
th of infor yrovides one transport instructor and one new-production licensed plane for each 
' I 
P ; group of ten students in the fifty-hour class. 
I ie 
- Y Fly in Fi Equi 
.. ou Fly in Finest Equipment 
to rvs The best of equipment is waiting for you to use. American Eagle Biplanes equipped 
of : mw as with OXs5 and Kinner Motors, Monocoupes, Cessnas powered with Wright ]5’s 
taucht to flv, . : 
| : and Siemens-Halske Motors, and a Wright J5 Ryan. Recently we have added the 
famous Great Lakes Training ship. This variety of fine training 
= | euccecescoveccccscccceseces eessceceseccscseeees, Planes gives the student every advantage. Veteran instructors 
: Ags 
le | CONSOLIDATED AIR COLLEG! : who have helped make aviation history, teach you every detail 
527 Wyandotte Street, s thorou rhiy 
Kansas City, Missouri. ® > aie 
, : 
: |  Wisicele Rhee tied aici aie 7 Ground School Course 
a - plete information on s ects marked, in which I am espx s 
ially interested : Nlany students prefer to take the ground school course before 
~ . . + 
no Tir Payment I Limited Commercial Course H completing the ying courses. Our eround school teaches every 
ie id Course Transport Course ® , 4 . , ; 
ial : ste License ( Employment while Training ~% detail about motors and equipment, construction, installation, rig 
; : I »yment After Graduatior H " > he ae 
oa : ere * ging, overhauling and “trouble shooting’: including navigation 
g : ’ - 
n H meteorology and a new course in parachute o eration. 
Iit . 
é 1d : Excmination and rating by De pt. of Ce mmerce applic l fe 5 
( : 
: My : 
ee MOTT TTT Te er esecseccccesccccescesscssscesst 
cle 
an Al he 
rer 
ree 
in Inc. 
m- 
his 
a KANSAS CITY, MISSOURI 
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prospective pilot to an exhaustive pro- 
gram of training and testing. 

“Before a man is considered for on 
of these positions, he must have a trans- 
port pilot’s license, and already have : 
background of several hundred hours of 
flying on various types of equipment 
under all possible conditions. In most 
cases he is selected from the Ford-Stout 
training school for pilots. 

“Fora period of approximate ly thre 
months, the pilot works in the Ford 
Stout aircraft factory, doing the 
work in the various stages of const 
ing the all-metal planes. When his 
tory training is completed, he is tho 
oughly acquainted with every de 
the ship, and is as capable of ap] 
an inspection report as an expert chiet 
mechanic. 

“From the aircraft plant he go 
the operations department, where he flies 
with the Ford pilots on the freight 
planes operating between Chicago, D 
troit, and Buffalo. He builds up cor 
siderable time in actual transport cross 
country operation 
and periodic testing of the chief p 
until he is finally d,’ and con- 
sidered capable of handling any of 
Ford runs. 

“Practically 


under 


‘solo 


all of the pilots wh 


reach this stage have acquired at lk 
a thousand hours of flving time, and 
is from this group that the Stout A 


Lines select their men for the flying « 
their passenger equipment For a 
period of three weeks he flies with the 
pilots of the Stout lines, becoming thor- 
oughly familiar with every detail of th 
course over which he flies. 

“The Stout Air Lines are distinct 
separate from the Ford Motor Freigh 
Service, and while 
flying for the for- 
mer, the pilot 
comes in contact 
with the passen- 
gers both in the 
air, and at the ter- 
minals. He learns 
to cooperate with 
the traffic depart- 
ment in respect to 
the little cour- 
tesies and com- 
forts that add so 
much to the en- 
joyment and sat- 
isfaction of the 
passengers. He 
learns that his 
loads are made up 
of all types of 
people, sometimes 
a year old baby, a 
critical business 
man, or an aged 
woman, and he 
must constantly 
handle the ship 








numerable 


sires ol 


He is 


for their comfort, by flying smoothly, 
making gentle banks and gradual ascents 
and de scents. 

“Alter all of the Stout pilots have had 
an opportunity to check the new man’s 
work, a conference is held consisting of 
the pilots, operations manager, and gen- 


eral miunager, at which time the new 
man is passed upon. Besides piloting 
ability, he is also judged as to per- 
sonality and appearance, 

“We are particularly pleased,” said 
Mr. Lobdell, “that our pilots have 


made innumerable friendships and ac- 
our 
Sam Taylor was stricken 


quaintances among 
When pilot 
with appendicitis last spring, he received 
over 200 letters and telegrams from pas- 
sengers who had flown with him on the 


. 
Stout lines. 


passengers. 


this 
Air 


who receive 
the Stout 


All of the pilots 
training do not fly for 
Lines. Many of them secure position: 
operators. Pilot Kent re- 
secured a position flying the Ford 
tri-motors of the Mexican firm, 
pania Mexicana de A\ 

A Flight Engineer is on board every 
plane that 


Com- 

mici1on., 

leaves on a scheduled run. 

adaptability are re- 
The Flight En- 

t of the Stout Air 

must have a 


Men of unusual 


ured for this position 
gineer is the official hos 


Lines and as such, he pleas- 


int personality, be ready to answer in- 


questions, satisly exacting de- 


passengel! eare for their com- 


fort, and in general do everything in his 


power to make the trip as delightful as 


nossible 


The Flight Engineer is also a licensed 
mechanie and pilot 
lar pilot at 
responsible for 


and relieves the reg- 
during the trip 
the 


intervals 


mechanical 





functioning of 
from the time it leaves the hangar until 
it reaches its destination. 


the plane and motors 


The that is exercised in 
choosing the pilots that are to fly the 
that 
the ships are in periect condition before 
each trip. Three or 
i plane is scheduled to leave, the Flight 
the plane 


Same care 


planes, 1S also exe rcised in seeing 


four hours before 
Kngineer is notified to get 
ready. Inasmuch as he is responsible for 
the plane after it leaves the hangar, he 
takes a keen interest in the inspection 
and servicing. 

The Daily Inspection and Service Rec- 
ord report of the Stout Air Lines has 
been developed as a result of much ex- 
perience and care. On a single sheet is 
shown the report of the pilot, the air- 
plane wings, 
empenage, controls, and undercarriage; 


inspection of fuselage, 
the inspection of motors and accessories 
by the mechanic, the servicing done by 
the and okeh by the 
joreman. A regular routine is followed 
and every part which may possibly de- 
velop trouble is carefully classed and in- 
For example, under the air- 
plane inspection ol controls, the follow- 
wheels, rudderbars, 
cables, pulleys, and hinges. The Flight 
lar with every part 
careful 
art of a thorough- 


has 


mechanic, final 


spected. 


ing parts are tested: 
Kingineer is as fan 
of his ship, as. the 
familiar with every ] 
bred horse. In a sense, he 
“lived with her, and slept with her.” 
It is not enough that the planes be 
rigidly hangar, but in 
order to complete the highest percentage 
of scheduled flights 
weather reports are furnished each pilot 
Reports received from fifteen to thirty 
minutes before departure are 


groom is 


race 


Inspected at thi 


up-to-the-minut« 


considered 
up-to-the-minute 
Weather 
tions change so 
rap@lly that any- 
older than 
an hour is not con- 
particu- 
larly useful. Ona 
recent flight from 
Detroit when the 


condi- 


thing 


sidered 


weather was very 
doubtful in Chi- 
cago, the final re- 
port was received 
over the phone at 
the Dearborn field, 
and was handed 
to the pilot four 
minutes 
the pla ne was 
scheduled to 
leave! 





before 


Some idea of 
the detailed infor- 
mation furnished 
the pilot may be 
gained from the 
following example 














notors 
unt 


ed in 





The majority of Braley 


1¢ ” 
LV2U 





vd 


(LEARN AVIATION 


AT THE 


Air CAPITAL. f- 





You Can Train at This Outstanding School 
In the Very Heart of Aviation Activity 


R EGARDLESS of your previous educa- 
\W tion, if you are over 1¢ there is a place 
yr you in aviation—and the gate to your 
pportunity is The Braley School Flying 

Wichita’s Air University). 

The demand is increasing for properly 
trained men—factory men and specialists in 
ground jobs are absolutely needed as pilots 
ind graduates of The Braley School of Flying 
gain quick recognition because of the standing 
yf this great institution 
among aviation leaders. 


School graduates are 
readily placed in jobs 


right in Wichita 








PILOTS WANTED! 
Clarence Chamberlin predicts 
a pilot famine because tl 

umber of planes being pro- 
duced far exceeds the num- 
ber of pilots training Start 


raining now 











View of Factory Department, Braley School of Flying 


()* its own 320 acre airport, surrounded 
by factories and almost adjoining the 
municipal airport, in a set of modern brick 
buildings housing one of the most complete 
ground schools in America today, The Braley 
School of Flying is the logical school for 
everyone who seeks success with a minimum 
cost commensurate with adequate training. 
Here you can live comfortably in a modern 
hotel-dormitory, at exceptionally low rates, 
enjoying constant con- 
tact with 
fellowship of other well 
trained, wel] 
students. 


aviation and 


satisfied 





EMPLOYERS! 
Keep in touch with The 
Braley School of Flying for 
thoroughly trained men for 
fiving service or factory 
work. Conscientious Recom- 
mendations 














“BRALEY SCHOOL ~ FLYING* 


Aviation experts who visit The Braley 
School of Flying declare it to be an ex- 
ceptional school. Be guided by men 
who have seen. Examination and rat- 


ing by Dept. of Commerce applied for. 








THE BRALEY SCHOOL OF FLYING 

212 Braley Airport, Wichita, Kans. 
Gentlemen: Please send me “The Dope” 
in the Air Capital. 


Pa mq Name ceserece 
Rt... City 
KANSAS y . Sen 


about aviation 
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of information furnished on the Detroit rare instances a passenger is reported at 3 P. M. Central Time, and arrive De- 


to Chicago run. Reports are recei\ 
from Chicago, Lakeville, Kalamazoo, 
the home port, Dearborn. Each stati 
reports on the weather, visibility, ceili 
sky, temperature, clouds, and baromete 
The direction and velocity of th 


at various heights from 820 to 16400 may have something 


feet is also reported. 


The weather is reported as fair, cloud) 


stormy, raining, et cetera. Visibility « 
the ground is judged in terms of 1 


The ceiling is reported in terms of feet 


The condition of the sky is report 
clear, overcast, or partly over 
Temperature and barometer r 
are noted in the usual manner. Clouds 
classed as cirrus, stratus, cumulus, n 
bus, or their intermediate varieties. 1 
direction and velocity of the wind det 
mines the altitude at which the 
will fly, other conditions considered 

The ceiling, or height of overhang 
clouds above the ground 
particular interest to the pilot Fe 
pilots care to fly in weather which 
not enable them to see the ground. Th 
dislike having to eli bove the el 
until they no longer sec miliar la 
marks passing below 

The percentage ol flight not ¢ 
pleted on account of ther 
soon be considerably lesser 
rectional radio and radio 
developed to where the; 
eral usage. The value 
passenger flying, can be « ( 

The 4:45 P. M. plane from Cleve 
recently took off with favorable weatl 
conditions reported over the entire r 
to Detroit. However, the pilot was t 
that the weather might change suddenlh 


When he reached the vien 


the pilot ran into a wall of fog wh 
he found he could not go over or aroul 
He had no wavy of knowing how far tl 


fog spread northward, or what cond 
tions existed at Detroit After seekin 
in vain for an opening, he did the sei 
ble thing to do—turned back to Cl 
land. It so happened that the 
only a few miles in width, and in Detr 
the sun was shining brighth 

Had the pilot been able to commu 
cate with Detroit, he would perhaps h 
been instructed to proceed through the 
fog, inasmuch as a fair landing was 
sured him at Detroit 

After each flight, the pilot fills out tl 
Daily Flight Report describing 


tual weather encountered nd listing 


information for the benefit of the oper 
ating and traffic departments 

The nature of the flight is indicated 
either scheduled, special, tour, or ferry 


Hour of departure and arrival at desti- 


. 
nation is shown, together with the 
elapsed time and number of miles flown 
For the information of the traffie de 
partment, the number of men and women 
passengers are shown. In extremel) 


int 


ed seasick, which, contrary to what may be troit at 6:30 P. M. Eastern Time 
supposed, is not entirely due to bumpy Connection is made with “The De- 
on air, but rather to some isolated cause, troiter,” a fast, extra fare train leaving 


¢, or to the passenger’s failure to open the’ over the Michigan Central at 7:10 P . 
I sliding windows to properly ventilate the M. Passengers arrive in New York at 
ibin Ina pl ce for remarks, the pilot 9:30 A. M., ten minutes ahead of the 
to say regarding Century. 
the performance of the ship, noted The minute care, and safety methods 
passengers, unusual weather such as employed bv the Stout Air Lines have jai 
snow, sieet, or winds, Or any other item resulted in a remarkable record During 
terest the twelve months of 192S, the Stout Air 
Air-rail hook ups are playing an im-  ] ines ships flew iat. thie aiaiatead _P 
ort * J irt - pre -< \ per Pos mishap, a total of 215,000 mil mort — 
ssenger alr ines Na mM this nea the , 17 ’ = 
; Stout Air Lines and the Michigan Cen- ‘1? Goudie t abner si ames 
' tral Railroad have recently arranged v a oe 8 —~ = U 
the cheapest rat etween New York the total numbe1 miles flown during G 
Cl ¢ Z Tl | fare 1s onl) 1929 will triple tl number fl ! ring I 
$63.60. This f includes extra fare 12S. It Is aston n I C 
| er berth « he train. Planes hink that 66.000 persons 1 
e Chicago \ he Stout Air Lines have flown i le DS ship 4 
R 
2) ( i 
he ; "= s 
c { { t t { t 0 


Stout Air Lines 


DAILY FLIGHT REPORT C 


Plane No. CHICAGO TO DETROIT 





Engine No. (L. C ee Date - 
(Lib. 

Nature of Flight: Scheduled Special Tour Ferry 
’ 
( 
( 

Left— At 

Arrived. ‘ . At_ 7 - 

Elapsed Time_ _Hours Minutes Miles 

No. of Passengers 7 aameaaa Men Women 

No. Seasick_ — a Men Women 

Gas put in vechie ‘ = Gal. Gas carried Gallons 

Oil put in - ’ Gal. Oil carried Gallons / 

1. Prevailing Altitude Flown Feet P 

2. Visibility a Ground_ ee — 

3. Weather : Ground Temperature - 

4. Condition of air_ _ nagineamaanants ———— ™ 

5. Indicated Air Speed : ions M. P. &.... 

6. Alternate Pilot Time Piloting __Landings_ 

7. Remarks maseaiaes “= 


Signed_ ee 
Pilot 
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De- 











Pime 
Dy 
OF Form A-6 
be Stout Air Services, Inc. 
Detroit Cleveland Chicago 
DAILY INSPECTION AND SERVICE RECORD pate 
Plane No Motor No. Lib. L. c. R Terminal 
ae PILOT'S REPOR1 
Oil Pressure Lib L.. Reece R Airline Time 
( 1 Full Throttle R.P.M Tour Time 
= I Throttle R. P. M Amperes 
P. M Air Speed 
REMARKS 
>igned 
PILOT 
AIRPLANE INSPECTION 
AGE WINGS EMPENAGE: CONTROLS UNDERCARRIAGE: 
peller Herbolts Stbler Wheel | Shock Absr 
M Ai] I bar ruts 
ierons Fin 
. General ‘ ( ¢ r itt s 
( iT and Aft ‘ penis Elevators | Pulleys W heels-Axle 
PYRENE: Rudder | Hinges Brakes 
. aka 
REMARKS 
Signed 


INSPECTOR 





~ MOTOR AND ACCESSORIES 








LIBERTY | WRIGHTS: mM e. R FUEL SYSTEM: LIB. L. C. R 


Water plug | Oil connections Colodore 

Oil plug Valve springs Carb. strns. 
Valve springs | Valve clearance Fuel lines 

( nections | Tappets (greased) Tanks 
Throttles | Rockers 


Throttles 


IGNITION IGNITION: INSTRUMENTS: 
Heads Brkr. points Oil pressure 
Brkr point | Distributor ie Fuel pressure 
Generator | Wiring a. 2 &. 
Battery LE ——E——E——E—E————eeeeEEe a 
— REMARKS: 
Wiring 
Signed = 
MECHANIC 
SERVICE 
Gasoline put in | Total gasoline in Oil drained 
Oil put in Total oil in Plane washed 





Motor washed: Lib = a 7 


Materials, parts or instruments used on plane this date: <n 
Cabin cleaned 


NEW USED: Reasenienniaian 





Signed 


MECHANIC 


THIS PLANE IS READY TO BE FLOWN. __ 











Signed... wai eee ee 
FOREMAN 
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Kootel Rebs — ~ 
Pine Sorin } Héorer Lorn 
ip 
dete ae 749. Rue ata Chstighona 
Paris 
— — _ | rere! LOO. FAS PORD . ~ ae 
race Tlypryhager, Stl 
Telegrama-Adresse: .Neaseute!” Wiesbedes | ” 
ees Hotel re Walortu 
Th : He ‘a | oe SBecmolles 200 dunes 100. 
SALASSQAUECT * of | 
| 
___ WIESBADEN, den June.3. 29, ] =v oe — 
Aeronautics | “| 
608,S5outh Dearbon Street, xD | 
Chicago. Sr Card, a Jure ars 1 3. | 
Sear ae AOTEL DE CRILLON ee ae | 
T F Ic Ls | E 
& mer anneS eeena Lanes Are You going to visit the 
F HOTEL BREANGER, BANDOENG, 
JAVA, in the Dutch East Indies? 

anne 2, Or will it be the 

sere een HOTEL GLORIA, in Rio de Janeiro? 
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In either case just drop in the reading room and 
ask for the latest copy of AERONAUTICS. 


AERONAUTICS can be found in the reading rooms 
of leading hotels throughout the civilized (and in 
some cases, the uncivilized) world. Over 300 
foreign reading rooms carry AERONAUTICS on 
file each month. 

Thirty-one foreign countries are covered. In London, 
alone, fifteen reading roomsare thus supplied; in Paris, 
sixteen, 

Perhaps you yourself do not intend to stop at or visit 
any of these 300 hotels. But maybe your advertising 
message will interest others who do visit these out- 
of-the-way commercial centers. 

Use AERONAUTICS and send your message to the 








Street ends of the world. 
a ; HOTEL ENGLISCHER HOF 
way / GEN , 
oe Mirre Horet y FRANKFURT « MAIN 
rg ¢ Oxrorp 
ff ornaxriow Kr/Sc,01053/20, June 4th. 1929, 
——— __.dyne ist. 1929 
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Adelphi Hotel, iieieies ini | | 
AgTHUR TOWLE, vi / ul OTEL, 
Conrotien, LMS LIVERPOOL werpook ot | 
Heel Services, 
Se. Ponerss, NOW. 3b | cmnnpfivor 
My Bet aoe . 
Your Ref ee KARLSBAD, pew June 4th 1929 | 
| Hannover, den 3. Jani 1929. } 
Motel Ernst August | 
} a. GRAND HOTEL NATIONAL 
| LUCERNE 
| HANNOVER ~ ei Lacerne.June 3rd 1929. 
} = . = - ma Ss ee — | 
| PALAST-HOTEL — | 
‘Amareacuan wor | 5 
HANNOVER ! 
womonenenaneeve ii ah ee | 
> r J : . 
FRIEDR. WILE N OLTE tUlante orddeuljche Bank, Nbe Se Poo | 
HOTEL Tocnfprechec vuners-u. Tei Dank | | 
—__ rr , EF 
»DER KAISERHOF* HOTEL DE L EUROPE 
BAD PYRMONT. } Wit? . ’ ° Villa Victoria 
mearTOman: FRuRDR. WwHLR. ROLTS L _— f Y y; J ( UW. , 4, : | 
e c.. ) CL e L0M/2 d¢ ‘ A088. 2 MONE OHO 
O@TENDE-Piies ves Bane eee AIX- LES -DAINS 
> } ) P end June 1929 
Messe snsaPascn (Sdend, June Oth.1829. Aceflauvanlt Lrordle | 
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AUG. DECLERCK 4 © fa ‘i ad Alfler 73-10 aoe 
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Messrs. Aeronautics eneas The Aeronautics, outh Dearborn Street 
th Dearborn ee 4 Cilcage. 
rere Chicago. Attention of Mr. W. Be Ziff, -_ 
—_- ico aniendl ee nai —— 
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sm5 PRUCE 


Sitka Spruce, scientifically cured and of Aircraft quality. Our tech- 
nical knowledge of aircraft requirements and practical experience in 
airplane construction enables us to fill your needs intelligently. 


PLYWOOD: 


All thicknesses - 

2 95", l 24", 3, 64. ; l > ” 
” ] ” 3 Ww ‘ 
, - 8 e 











We also carry 
BALSA WOOD 

















MAHOGANY 
HICKORY 
ASH 
POPLAR 
MAPLE 
BASSWOOD 
CEDAR 
Ete. 
SPEED IN DELIVERY WRITE FOR CATALOG AND 
> Pt te ering PRICE LIST 
e carry complete stocks and can give 
you assurance that your order will be bh pn gen Ang Cat nl a SITKA SPRUCE 
shipped same day received. end ether Aircraft Weeds. 
. sag os Constr ae rm Largest Assortment of Aircraft Woods in the World 
» (Ce. 4 ing opar; D ing Dow; " ‘ 
C—Compression Strut: D-Web Rib. 522 Williamson Ave. YOUNGSTOWN, O. 




















Learn to Fly with Air Mail Operators « « « 


Gain the advantage of learning to fly under 
the direction of Air Mail operators. Each of 
our four schools is located at acommercial 
airport and on one of our Air Mail lines. 
Instruction at these schools is based upon 
our experience in the operation of air mail 
routes, and includes just what a student 
should know to qualify for private flying 
and general commercial work. Many of our 
instructors are former air mail and army- 
trained pilots, recognized as the best of 
flyers. 

Courses of 10, 20, and 50 hours are offered, 
each with a complete ground course, in- 
cluding mechanical instruction. They may 

















be taken the year roundat all of the schools, The Curtis Robin cabin monoplane for pilot and two passengers. eo” 
and may be arranged to suit the conven- a 
ience of the student. Sales agents for Curtis Airplanes _" 
. . . ‘ including : san 
More detailed information regarding the Ser ws a 
: ‘ Curtis Robin -- PITCAIRN 
schools and courses offered will be mailed Seton ait ad 
at your request. Simply send the coupon. Reclend Ammohibon & > a pong sate ne 
Pe ‘ ‘ Flying Boats -~ Sperry Seag., SOOM ya, N.S. 
Flying schools at: Gaetan ine = a hee, 
Richmond, Va. . . . Municipal Airport , > a tion regarding your flying schools 
“ 7 ~ 5 
Greensboro, N.C. . . Municipal Airport PA end flying courses. 
Spartanburg, S.C. . . Municipal Airport Pd 
Atlanta, Ga. .. . . . « Candler Field ao wn 
oo” ame 
“ 
PITCAIRN AVIATION, Inc., Pa 
a 


., Manhattan Bridge Plaza, Brooklyn,N.Y. +7“ Address... 


Sperry Bldg 
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In the October Issue of 


AERONAUTICS 





€ Is Congress Air-Minded? by Rep. F. H. La Guardia 


The well known Congressman from New York has much to say about Congress 
and its attitude toward aviation in a virile article on this vital question 


€ This Man Fleet by Helen Kay Schunck 
An intimate sketch of the head of Consolidated Aircraft Company 

€ Army Flying Training by Major General James E. Fechet 
The Chief of the Air Corps gives the aims and purposes of army training 


€ A Mechanical Flight Tutor by S. R. Winters 


The latest in student equipment to enable instructors to shorten the time 
needed to instruct on control operation 


¢ Flying for Sport by Kent Sagendorph 
A pilot takes a few days off to fly a light plane about the country “just lor 
fun,” in the modern equivalent of a leisurely tour 


€ Those Flying Marines by F. W. Wead, U. S. N. (ret.) 
A tascinating summary of the flying history of the Marine Corps 
€ A Pilot’s Wife Speaking by Nelle F. Dooley 


Another response prompted by one of Margery Brown’s articles, in which 
the wife has words to say about her own flying 


€ “Many Inventions” by Cdr. Douglas G. Jeffrey, R. N. 
The fifth in the series covering air navigation by an English naval officer and 
pilot 


€ Is That the Law? by Bailey Samelow 


An American attorney discusses legal questions in aviation in the light of the 
most recent developments, in what will be a regular department in AERO- 
NAUTICS 


& 


Economies of Combining Airplane and Automobile Sales 
by Andrew R. Boone 
The possibilities of both immediate and future profits are discussed in the light 
of actual dealer experiences 
¢ Why Long Distant Flights? by Allen H. Loughead 
The President of the Lockheed Aircraft Co. points out the real value of what 
some critics call “stunts” 


€ Air Speed and Wind Problems 
by Lt. Cdr. P. V. H. Weems, U.S. N. 
The inventor of the Star Altitude Curve system of avigation discusses some 
very practical problems confronting the pilot 
¢ Aerodynamics by Alexander Klemin 
The head of the Guggenheim Foundation College of Engineering, New York 
University, continues his practical course 


Other timely articles and features. 
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stability about all axes. In light highly 
manoeuverable ships slight positive or 
neutral stability is aimed at. During 
this period, the airplane is likewise tested 
in its appropriate manoeuvers and acro 
batics. Any peculiarities are noted and 
recorded for use in the flight test report 


Reduction of Data 

It now becomes necessary to reduce 
the recorded data to standard condition 
This is required in order that data 


ob- 


tained under different conditions may 
comparative. Mention was mad 
of the method used to obtain the a 
indicator calibration. The reduction of 
climb data somewhat more compli- 
cated and will be discussed briefly. The 
method used is described in great detail 
in N. A.C. A. Report No. 29 
For the sake of simplicity, it may be 
stated that all performance 
data are corrected to a “standard 
phere.” The “standard atmosphere” is 
an arbitrary variation of pressure, tem- 
perature, and density with altitude, but 


perore 


Irspet d 
1s 


r 
i 


observed 
itmos- 


the variation is made to agree closely 
with the average of Weather Bureau ob- 
servations. However, no set of conditions 
ever fits exactly to the standard and it 
is necessary to correct for the deviations. 
The correction to standard atmosphere 
be made by the use of the “pres- 
sure altitude,” the “density altitude” or 
by a combination of the two. As named, 
the pressure altitude depends upon at- 
The barograph 


records pressures and knowing the baro- 


may 


mospheric pressures 





oO! 


the readi 
ol tl 


ph ealibration 


ng the 

rograph at any point > climb may 
translated into pressures in terms of 

limeters of mercury. Standard tables 

re available for converting these pres- 
meters. The 
s upon both the 


ures to altitudes in feet or 


density altitude depen 
itmospheric pressure and the tempera- 


ture To transl ite the recorded pres- 
sures and temperatures into feet of 
density altitude recourse is had to a 


nomogram, shown in Fig. 5, provided for 
the purpose. A line drawn connecting 
the appropriate pressure with the appro- 





priate temperature intersects the altitude 
scale at the corresponding point. The 
density altitude so obtained might lie 
above or below the pressure altitude ob- 
tained directly from the barograph read- 
ing. In the past investigators have been 
somewhat as to which altitude 
should when. At 
periods of the year, it considered 
that the pressure altitude presented the 
truer picture and at others the density 
altitude was chosen. Recently, after a 
at deal and labor 
covering all the climbing data which had 


at a loss 
be used and certain 


was 


gre ol investigation 


been collected over a period of several 
years and in all seasons of the year, Diehl 
evolved what he considered a standard 
altitude for the reduction of climb data 
This the ind 
tbout .36 of the distance from the pres- 
altitude the density altitude 
Using this standard has given excellent 
results and has provided a basis of di- 


was between two lies 


sure to 


rectly comparing climbing characteristics 
no matter what the time of the year oO! 
the locality. To obtain 
curve, then, we first 
altitude at any instant, then our density 
at the Instant, the 
Next, we take .36 of the dif- 
ference between the two and apply it to 


our climb 


find our pressure 


altitude sium 


using 


nomogram. 


the pressure altitude in the direction of 
the density altitude 
of standard altitudes at 
Using these data the climb curve is con- 


structed with al is ordinates and 


This gives us points 


recorded times 


tituae 


times as abscissa Fig 0 shows curves 
of climbs and rates for the three alti- 
tudes. This curve is constructed for each 
climb. The slope of this curve at any 
point: gives the rate of climb at that 
point. The rate of climb curve is thus 


each climb. This 
» curve is drawn—rep- 
of all the climbs 
he corresponding 
ilculated and is 
1€ airpl ine. To 
first plot 


plotted for done, a 


mean rate of clim! 
resenting the mean 
With this established 
time of climb curve is 

taken as the climb of tl 


trace the sequence again; we 


the time of climb curve for each climb— 


from these cu » obtain the rate 





Ol 
climb curves. c mean of the se, 
we obtain what we consider to be the 
rate of climb curve of the airplane 


From this rate of climb curve we calcu- 
late the true time of 

Until recently it hac 
to plot the 
straight line although it w 
it should be a curve somewhat concave 
upward. The results of a many 
climbs established beyond doubt that the 


climb curve. 
1 been customary 
limb 


curve 
is known that 


rate ol ¢ as a 


great 


curve and not the straight line must be 
used to correctly represent the results 
obtained from flight test. Diehl was able 
to develop a method and formulae which 
satisfactorily permits of this. His method 
was fully described in “Engineering Aero- 
dynamics.” 

Next, the speeds at altitude must be 

(Continued on page 83) 
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The Story of Vertical Flight 
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in the conven- 
| ne 
on each of the 


fing propellers 
he ecompany- 
ting power ls 
suriaces 

flight 


ving 


rizontal 


ht is secured the 


se propellers are 
i] 


movement. 
just 50 pounds 
1 load and ful- 
i's requirements 


ht to earth safely 


hing few others 
not been an ab- 
records avail- 
ed that its 
one minute and 
of 15 feet. 

est of the heli- 
ntioned Pescara 
the altitude rec- 


Show 


this machine as 
1, what he pre- 
ul helicopter to 
near future. 
small and con- 
ove which four 
re mounted on a 
motor in the 


His machine em- 


of the Froude 
fully than the 
r tactor present 
There is noth- 


By Ernest W. Fair 
(Continued from page 16) 


French machine, the Oehmichen heli 


ter, 1s undoubtedly one ot the most 


cessful. This machine has made ne 
500 flights—some of these as high a 
feet. Its most unusual feature Is 


pertect stability. 


CO})- 


Sut 


its 


It can also be maneu- 


motor, is placed in the center of the 


crosses, and on the engine shaft is pl ced 
a gyroscope which has a velocity of 425 
There are several other 
smaller propellers about the machine to 
rigid 


lect per second. 


give more control. The landing 
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Tue BERLINER HELICOPTER 


The Berliner Helicopter embodies many characteristics of the airplane 


vered with ease. These are valuable 
sets, indeed. The Oehmichen macl 
is shown in an accompanying draw 
Its body is in the form of a 
arm being longer than the other. 7 
long arm is used for longitudinal e 


cross, 





as- 
1ne 
ing 
one 
‘his 
on- 


ige beneath the trol. Lifting propellers are placed at 
the end of each of these arms. The en- 
flights another gine, a_ nine-cylinder, 120 horsepower 
THe DameBptanc Mop 
le eT been flown but engineers are intere ted in the 
principles involved 
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gear might also be noticed because of its 
peculiarity. 
machines as the helicopter. It 
of a six footballs at the end 
of shock-absorbing and pivoted struts 
The machine weighs about 2,200 Ibs 
The Karman helicopter is 


But it is well suited to such 
consists 


series ol 


another 


successful machine that deserves some 
mention. It consists of three arms, as 
shown in the drawing, each with a 


rotary engine which forces these three 
about in 


arms, constructed together, 
flight. Two propeller blades are sus- 
pended between these arms and the tur- 


ret in which the flyer rests 


The De Bothezat helicopter is an- 
other machine of some note. It was 
first flown on October 19, 1922 On 
April 17, 1925, with Colonel Thurman 


H. Bane as pilot, a four man flight was 
with three men hanging on the 
machine these dates 

has made more than 50 flights. How 
as in the ease of others no descent 


made, 
Between two 
ever 
with dead engine has been 

This machine is provided with four 


attempted 


lifting screws, each of 26% feet diam 
eter, four-bladed, with wide blades, five 
feet at the tip, giving a total blade ares 


Although each blade 
for a lift of 1000 


of 900 square feet 


screw was designed 
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Stabilizing ; 
propelicor, reer ||) -—~ 
cys ial 
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THe O&M 


Diagrammatic view showing the 


pounds tests were conducted with a 1500 
pound thrust. 

Its weight empty is 3400 
pounds and a useful load of half a ton 
has been carried. When the helicoptei 
is in operation two-thirds of its weight 
is rotating and about one-third is sta- 
tionary. The overall length is 65 feet; 
the width is the same and the height is 
about ten feet. 

A central frame member supports the 
engine and four outwardly extending 
structural arms, built 
num and steel tubing. 
arms contains the pilot’s seat 
supports one of the lifting screws 


about 


up of duralumi 
One of these 


and each 


outer end. The engine drives main 
shaft and four jackshafts, to each « 
which is connected rret drive 
through ring and center gearing. The 
engine also drives two four-bladed pro 
pellers of the reversible-pitch type, one 
being rotated at each side of the pilot 
and facing forward so as to give for 
ward thrust. 

Another machine, the Damblane hel 
copter, will also bear mentioning It hs 


never been flown for some unknown re: 


son but its design has been of ereat 1n- 
terest to engineers. ‘The first machine 
made was wrecked in ground trials and 


the present model has not been flown 
Two lifting airscrews are used over 


fuselage much like that of the modern 
airplane. They are driven by cable: 
from two Le Rhone 110 horsepower e1 
gines. The drive is so arranged that 


either or both the 
ate both lifting 
matie cluteh and 
sorber are embodied in the 
Control is secured by a mechanism for 


two engines can ope! 
An aute 
shock al 


transmission 


airscrews 


an elastic 


warping the blades which are built much 
ike airplane wings, a horizontal stabi- 


lizer and a vertical rudder are also used 

These machines offer much room for 
speculation. The helicopter is worth d 
veloping for there are great possibilities 
in such a machine. 

For one thing it would solve the prob- 
lem now confronting air transportation 
in the time lost between landing fields 
and city destinations by being able to 
land passengers on a space no bigger 
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iction of the Oehmichen Helicopter 


than the helicopter itself and hkewise it 
would be able to take off from the same 
space 

Prof. Klemin predicts that the day of 
the helicopter’s development is not far 
off. He asserts that three lines of de- 
velopment are open: (1) the combined 
helicopter-airplane; (2) the multiple- 
engined helicopter; and (3) the helicop- 
ter with gliding ability by virtue of 

indmill action of the reversed pitch air- 


screws. 


Helicopters offer a fascinating study 


to aeronautical engineers and many 
have put their hobbies into attempting 
to solve the riddle of vertical flight. Its 
solution is not far off. When a propel- 
er of sufficient adaptability can be de- 
signed success will be near 
The combined helicopter-airplane (of 
hich the Berliner is an example) is a 
horoughly practical proposition,” Prof 
Il once said. “Since descent with 
engine dead is taken care of by airplane 
gs, comparatively small airscrews 
eed be provided. This means general 
ompactness of design and ultimately 
| efficiency in forward flight.” 
HE SUCCESS! 
Diagri c vie of the Karman 
engines is 
5 








This type of aircraft is, of course, not 
likely to be very efficient in vertical 
climb, since it will have a very large 
wing surface resisting upward motion. 
The climb of the helicopter-airplane is 
analogous to that of the airplane itself. 
Not only the Berliner but the De Cierva 
autogiro is an excellent example. 

Since Harold Pitcairn, Pitcairn 
Aviation, has secured American rights 
for the Spaniard’s machine America will 
undoubtedly of these 
autogiros in action. One has already 
been brought to America and used in 
the tests. To those readers who are 
confirmed moviegoers Fox Movietone 
News recently showed sound pictures of 
the autogiro in flight, landing, descend- 
ing and hovering 

The future of the helicopter depends 
upon the earnestness and enterprise of 
the men who are now engaged in experi- 
mentation upon it. At present it offers 
very litle compensation in a monetary 
way. The engineer must go at the work 
for the love of it. Actually, helicopters, 
despite their vast possibilities and value, 
have never been studied very seriously, 


of 


witness several 


mostly because of the general satisfac- 
tion with the existing type of airplane. 
The helicopter is not likely to equal 
the airplane in speed carrying 
capacity. Owing the wurscerew 
diameters required it is not likely to be 
erable. The future 
in direct 
Its future 
is in its ability to perform certain func- 
that the airplane 


or mM 


to large 


compact or maneu\ 
of the helicopter does not lie 
competition with the airplane 


tions cannot under- 
take. 

“The helicopter is within measurable 
and is worthy 
Prot. Klemin 


This would seem to be 


distance of achievement 
ol 


has also stated 


serious consideration,” 


the last word in the matter 
UL KARMAN 

showing how power from the three 
applied 
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An Aviator In Tue Marine 











1. Howard Boggs, Marshall Flying School student, 
leaving home early in the morning. Our students 
live in the fine private homes for which this old 


Southern town is noted. 

















2. Leaving for the Field in our privately operated 
station wagons—after breakfast with the “gang.” 

3. At Marshall ve © ield—“going over” all-metal 
structured Barling N 


» the New Day Plane. 








4. Howard is receiving final instructions before taking 
off in the famous NB-3, that flew from Brownsville, 
Texas to Winnipeg, Canada—1650 miles in 16 hours. 


5. Howard and his instructor in the air—experi- 





7. In the laboratory, Whirlwind Mo- 
tor instruction. Howard is also learn- 
ing about many other radial type, 
air-cooled and V-type, water-cooled 
engines. 

8. (center) It is mid-afternoon and 
Howard is welding—a real necessity 


Send Today for 
Additional Literature! 


highl 











encing the thrill of a real “bird-man.” 

6. After lunch, a session in the classroom where 
trained instructors lecture on the theory of 
Aerodynamics and kindred subjects. 





in modern all-metal construction. 
9. No phase of aviation is overlooked 
at Marshall. (above) Howard is study- 
ing aviation salesmanship and ex- 
porting —training for the executive 
positions in the industry. 

10. Boxing matches, banquets,swim- 
ming and otherrecreationsround out 
the student’s life at Marshall,and help 
make thisoriginal“Collegeofthe Air” 
America’s most popular flying school. 


MARSHALL FLYING SCHOOL, Inc, “sseaatcxmiic 


Join the Marshall 
Flying Association. 





Write for details. MARSHALL, 


The Original College of the Air 


Affiliated with Nicholas-Beazley Airplane Co., Inc. 


116 N. English St. 


MISSOURI 


Limited Commercial 


mation on the “College of the Air.” 
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Sim Kelly didn’t ““wait 


until tomorrow’? « ee 

















HE world-famous Jim Kelly, who, with Reg Robbins blazed 


the trail for endurance 


fliers in Commercial air craft— 


proved to airline operators and an air-conscious public the 

value of T-A-T training. Kelly proved that T-A-T Grad- 
uates have more than flying hours, have more than “theory,” have 
more than training. He proved to careful operators what they have 
long known, and to a cautious public, that T-A-T graduates have 
that “priceless ingredient” . . . experience as a part of their train- 
ing. The sort of experience that made it possible for Kelly to 
meet every emergency—to take his turn at the stick—to journey 
confidently out on the flimsy catwalk to grease the rocker arms 
and make delicate engine adjustments as the propellor grazed 
his belt. When Jim Kelly, a former T-A-T Flying School stu- 
dent, blazed this trail he proved the value of T-A-T training! 


Operators and the Public Demand 


Thorough Training 


It is training such as Kelly received that 
operators and the public demand of its pilots 
to carry the U. S. mails, express and precious 
human freight. Earn a T-A-T diploma and 
you carry with you the confidence of operators 
and the public. T-A-T is the private school of 
one of the nation’s largest airline operators. 
T-A-T is the school that produced many of 
the pilots, mechanics, field men and executives 
who have made possible the marvelous record 
of the five related T-A-T companies . .. a 
record of more than one million, five hundred 
thousand air miles without loss of a single 
piece of mail or injury to passenger or pilot! 


Only Thoroughly Trained Pilots 
Need Apply 


You must have thorough training if you 
want to make good in Aviation. For neither 
operators nor the public will guess at your 
ability. They MUST be sure that you are 
thoroughly trained. Your T-A-T diploma will 
. prove that—will prove that you have had the 
same thorough training that Kelly had. Only 
the most thorough, the most complete, th 
most painstaking instruction could have made 


-A-T 


sible Kelly’s record. And Kelly was green 
did not know the feel of a stick less than 
r before the flight! That’s thorough 


ning. 


You Can Get the Same Thorough 
Training Kelly Had 

The training that made Kelly the pilot and 

echanic that he is, is open to you at T-A-T. 


Veteran Pilots will teach you the tricks of the 


de, just as they taught them to Kelly. The 
ne Licensed Mechanics will supervise your 


hanical training. You will be one of a 
1 class, just as Kelly was. Your instructor 








Hank Kim1LHAaM 
another cowboy 
whose thorough 
training at T-A-T 


makes him a valu- 





able executive in the 
New Orleans division of Southern Air 


Transport, Inc., a related company. 











“Cowboy” Jim Kerry, who 
gained world fame as a 


great flier and mechanic 
less thaw a year after he 
enrolled at T-A-T. 


will be your friend and you will receive the 
same personal instruction Kelly received. You 
will meet Jim Kelly, a member of the T-A-T 
family, and talk to him frequently. You will 
train in new, safe training planes—and they 
are many and varied—just as Kelly did. You 
will be in close touch with the same opportu- 
nities that were open to him in the heart of 
important commercial aviation activities. You 
will get experience as you learn. And with 
our diploma there will be a prestige that 
money cannot buy ... only thorough training 
will earn it for you. 


Take the Step Jim Took— 
Take Iti NOW 


If Jim Kelly had “waited until tomorrow’ 
to write for our book, he may not have been 
the world famous flier he is today. He had 
decision, and took the first step. You too 
should take your first step TODAY, and write 
to T-A-T Flying School, just as Jim Kelly 
wrote little more than a year ago. Our illus- 
trated 32-page book, “Flying the Golden 
Trail,” may bring you fame and fortune equal 
to Jim Kelly’s. It may not. But it will surely 
show you the way to a position in Aviation 
that will bring you the admiration of all your 
friends and a high salary as well. Send the 
coupon TODAY. “Flying the Golden Trail” 


is tree. 


’ 


Flying Sehool. Ine. 





Fort Worth Dallas Houston 


San Antonio 


Amarillo New Orleans Atlanta 





T. A. T. Flying School, Inc., 


627 Fort Worth National Bank Building, 


Fort Worth, Texas 


I'd like to know how I can take the same courses which 


Name. 


Address 





“ - Age 


Occupation 


gave Jim Kelly his training and flying experience. 
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WHERE LINDBERGH_ STARTED! 
ere 




































This Is Now One of the aw — 
Largestand Finest Equipped Schoolsinthe U.S. 


SI: ARTING as a small school back in the days when 
Lindy” was training here, the Lincoln Airplane 
School is now one of the largest, best-known and finest- 
equipped aviation schools in the United States—with more 
than $350,000.00 worth of buildings and equipment, in- 
cluding two modern flying fields. And is famous in every 
factory and airport as the school that turns out thoroughly- 
trained mechanics and flyers. 
You Don’t Have to Fly—Ground Men 
4 Make Big Money! 
T We emphasize Ground Training. Our course in 
. ground work is practical and complete. You learn to be- 
ome a dependable airplane mechanic or aircraft builder. 





Students Working on Various Types of Acro Motors 


Lincoln Instructors and Planes Carry 


i Also complete aircraft welding courses. U. S. Dept. of Commerce Licenses 

- At Lincoln you will train just as though you were a All Lincoln pilots and ground instructors and 
- worker in an actual factory or a commercial airport. You training planes are approved by the Aeronautical 
a work on real planes. Construct, repair and rebuild wings,  Djyision of the United States Department of Com- 
g fuselages, landing gear—every part of a plane. You work — jyerce, Each carries the Department of Commerce 





on various popular types of aero motors—learn to take — |icense. Already we have officially applied for ex- 


2m apart : ut tl *k tog Wee 1asize instruc- . . . , 
them apart and put them back together. We emphasize ins amination and rating by the Department of Com- 
tion on the famous Wright Whirlwind engine, navigation and : , 

merce. 


meteorology. Lincoln is one of the few schools actually using a 


Wright Whirlwind for students to overhaul. Students Completely Satisfied 
We Make You a Safe, Dependable Flyer The Lincoln Airplane School has never misrep- 


You start flying the day you enroll. A Government licensed resented. Although students have expressed disap- 
transport pilot takes you up into the sky in one of our dual con- ointment about some flying schools, al! Lincoln 
trol licensed planes. As you progress you learn straight flying, ane é j Ae S and heme tide O 
—_, banks, turns and emergency landings, until, before vou Students are more t nan satisfied , and boost this fine 
ealize it, you are flying solo. Then you learn cross country fly- school to their friends. We have students from 


1g, acrobatics, etc. 25 states, several from Canada, two from Alaska. 


r Others from Europe and South Africa. 
4 eo 4 | = BP qq) i Low Tuition—No Advance Payment 


Lincoln tuition is low. We help our students get part 


AIRPLANE SCHOOL time jobs. In enrolling, send no advance payment. You 


should personally inspect any school before you pay a cent. 


Where LINDBERGH Learned This school will stand the most rigid investigation. Mail 


cs » Coupon at once for complete information and the Story of 
230 Aircraft Bldg. Lincoln, Nebr. Lindbergh at Lincoln! 





= eee ee ee ee ee ee ee ee ee ee ee 


(MAIL COUPON NOW!!! 





BL incoln Airplane School - 
230 Aircraft Bldg., Lincoln, Nebr. 
Dear Sirs: Please send me at once FREE Literature i 
t comtaining full information about mechanics, builders, i 
welders and pilots courses; low tuition; the Story of Lind 
B bergh at Lincoln, etc. 4 
S; i N 4 4 
ume er ; intetenecens Ge 
~ His First Solo %tudents Learnin | 1 
t Landed After Cert Construct, RE. <00469necsocnnddonedsebiesdeababiedinbiaesuh 
He Just © "Ying Fram.” OF Engine i 4 
i City State t 
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(Continued from page 52) 


of landing gear, standard wheels, skis service will be offered at the fields of the 


and pontoons, and will be used in ex- Aero Corporation 


ploring new whaling grounds along the e 
ice pack in the sector between Falkland 

dependencies and South Africa. A spare New Catalogues 

Wright engine and parts will be shipped Among the month’s catalogues are 
to the base in the Antarctic. those of the American Aeronautical Cor- 


poration, which has the exclusive right 
to manufacture and sell Savoia-Mar- 


Cavalier Introduced to Indiana chetti seaplanes in North and South 
America, and a distinctively printed 


The new Cavalier sport monoplane > 

ey tem wi rravel Air booklet. 
was introduced to Indiana recently when 
Aero Agents Company, of Chicago, sent & . 
the plane to five airports in four Indiana 
cities. Kenneth E. Griffith, general man- 
ager of Aero Agents, left Chicago shortly 
after noon and returned the same even- 


ing. 


® 


Bendix Acquires Pioneer 
America’s oldest manufacturer of 
flight and navigation instruments has 
been acquired by Bendix Aviation Cor- 
poration through exchange of stock. 
@ This merger establishes the Bendix group 
as one of the largest in the accessory 
Authorized P & W Service for Coast field 
The Aero Corporation of California e 
announces that they have received the 


franchise for authorized service and Ninety P-12’s Ordered 


parts sales on all model Pratt & Whit- The Army has just ordered ninety 
ney engines in the territory including Boeing P-12 Pursuit planes at a cost of 
Southern California, Arizona, New Mex- over $1,000,000, not ineludine the 
ico and Texas. Twenty-four hour ship Wasp” engines with which the planes 











WHAT THIS 
PILOT KNOWS 


for— 


CHIEF PILOT CLEVENGER, out of the 
wealth of his 10 years’ flying experience, ex- 
plains in simple, interesting language, every 
movement of the controls for take-offs, land- 
ings, straight flight and aerobatics in his 
nationally famous instruction book—“MOD- 
ERN FLIGHT.” 
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HERE IS MY DOLLAR 
Gentlemen: # 
Rush copy of Clevenger’s complete flying 
course. 
Name.. 
Address. 





Manufacturers of the Eaglerock 
Room 419, Alexander Industries Bldg., Colorado Springs, Colo. 








ondensed News of the Month | 


are to be powered. A commercial de- 
sign of this ship is being offered for the 
sportsman. The planes will reach bet- 
ter than 170 miles per hour and can 


climb to 10,000 feet and back in four 


and a half minutes. Captain Eaker used 
this type of ship for his United States- 
Panama dawn to dusk flight. 
a 
Criticizes Critics 
A. F. Arcier, vice-president of Gen- 
eral Airplanes Co., recently issued a 
statement that critics of recent endur- 
ance flights fail to take into account that 
these flights have done more to definitely 
prove the stability and durability of the 
airplane than any other contributing 
factor. 


¢ 


Cirrus Offers Prize 

Colonel R. Potter Campbell, Presi- 
dent of American Cirrus Engines, Inc., 
Belleville, N. J., makers of the American 
Cirrus Mark III, light plane engine, 
offers a prize of $300.00 to the first 
woman student flyer to secure a pilot's 
license while flying any make of plane 


equipped with a Mark III Cirrus engine 
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STUDENT PILOTS and young mea 
about to enter the game can cut 


down the number of hours usually 


necessary before soloing through the 
wise investment of One Dollar. 


SAVES YOU $50 
when you LEARN TO FLY 


The ambition of every flying student is to be able 
to handle a ship alone in the least time possible. 
Purchase of Clevenger’s “MODERN FLIGHT” is 


a long step in that direction. 
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All that you ought to know about 
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AVIATION 






A Comprehensive 
Course in every phase 
of this great industry 
COMPLETE IN TWO VOLUMES 














Everybody’s 
Aviation Guide 
By Major V. W. Pagé 
U. S. Air Corps Reserve 


Teaches aviation from  begin- 
ning. Gives and answers 600 
important questions. Excellent 
for laymen and beginners. Gives 
complete information necessary 
for U. S. Government license. 
Explains every problem up to 
first trial flight. Indispensable 
to students and learners, 
247 Pages. 140 Illustrations. 
Price $2.00 


MODERN 


AIRCRAFT 
By Major V. W. Pagé 
U. S. Air Corps Reserve 


Used as authentic reference and 
text book in more than a hundred 
aviation schools. Invaluable to 
pilots, mechanics, and officials. 
Explains every aircraft detail— 
engines, instruments, flying, air- 
ports, modern planes, etc. Up to 
the minute. 855 octavo pages. 
400 illustrations, 23 tables. Price 
$5.00. 


UST send this coupon for a five day study of the most comprehensive aviation course 
ever written—all to be known about the entire industry—condensed by an expert 
and comprehensively explained and illustrated in two magnificent volumes. 


For Beginners, Experts, Students, Fliers, 
Mechanics, Builders and Owners 
In Modern Aircraft and Everybody's Aviation Guide 
Major Victor W. Pagé, a distinguished technical NORMAN P. HENLEY 


engineer, flier and instructor, gives from his years of 


ee Se ee ee ee PUBLISHING COMPANY 


with modern aviation. 1102 pages. 


Two great books. The advanced flier uses them as an 
authoritative reference; more than 9 Senses a use 2 West 45th St., New York 
them for text books; beginners use them to get the back- cen 2 
Tear off along this line and mail NOW! 


ground and groundwork necessary for an intelligent 
start in any branch of aviation. 





NORMAN P. HENLEY PUB. CO., 


: : Dept. P. A, 929 
Teaches the Flier and the Builder 2 ‘West 43th Street, New York 
Send me your books, MODERN AVIATION and 
All the Facts EVERYBODY'S AVIATION GUIDE. Upon delivery. 


agree to give the postman $7, plus the delivery charges. 


These two books should be the first and most impor- It is understood that | have the privilege of 5 days’ 
tant on every aviation bookshelf. They head the list of examination. If within that time, | am not entirely 
authorities. Examine them for five days. Make your satisfied, ! will return the books and you will refund 


own decision after you hold them in your hands. my money in full. Otherwise | will keep the books and 
7 ° not pay you another cent. 
[1] Check here if you want both books, $7 pius delivery 


Just Send the Coupon charges. 


T) Check here if you want only MODERN AIRCRAFT, 


Fill in the coupon and mail it at once. When the $5 plus delivery charges. 
books arrive you will be so pleased with their compre [) Check here if you want only EVERYRODY’'S AVIA 
hensive, clear and thorough treatment of the entire field TION GUIDE, $2 plus delivery charge 
of aviation that you will be convinced that they are an [] Check here for catalogue of all Henley Publications, 
amazing bargain at this low price. Fill in the coupon 
and put it in the mails right now! NOME 00660800060500000000000900080680008000000 
CRU - 666040006ndessaenentesessuncensesvetss 
Enclose No Money ' 
This convenient coupon brings either one or both of CHY cassenenereeeseeneeeeneeeenneeercsseenees 
these books to your door. Look them over for five days. 5 
BOE 9.0:000568088505000600000000000000000560008 


If you are not thoroughly delighted with their wealth 
of information, return them to us at once for a complete Be If you enclose your remittance, we will pay the 








refund. postage ourselves. 








eo see meer, 
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MONTEITH CLARK 


Practical Books for 


E. T. JONES 


B. Q. JONES 


Every Need 


Written by Leading Experts 


s worth while to turn first to the books of the RoNALD 


o matter what the branch of aviat ion on which you want information, 
it is alway 


AERONAUTIC SERIES. 


are a student pilot or a veteran flyer, 


Here are books to meet eve ry need. 
a mechanic or 


Whether you 
a designer, an airport 


manager or an investor in aviation securities, no matter what your interest 


in aeronautics may be, you will find information that you 


san put to 


practical use among the twenty-two volumes now ready in this famous 


series. 


schools, and in leading technical schools, colleges, and universities. 


Thousands of copies are in use in government and private flying 


Space 


permits us to list less than half of the books av ailable, but those described 
will show you the wide range of topics covered. 


Simple Acrodynamics 
and the Airplane 
by Charles N. Monteith, Chief Engineer , Boeing 
Airplane Co.; 3rd edition revised by Colonel 
c. Cc. Carter, U. S. Military Academy, West 
Point. 418 pages, 211 illustrations, $4.50 
A completely revised and enlarged edition of a 
famous introductory textbook widely used in grour d 
and flying schools, i in colleges, technical schools and 
universities. It is ideally suited to home-study use 
Includes a general discussion of airplanes; char 
acteristics and types of airfoils; explanations of lift 
and drug; center of pressure and its movements, 
plotting of coefficients and characteristic curves; 
distribution of forces; selection of airfoils; rate of 
climb; landing speeds; combining air foils; parasite 
resistance; characteristics of aircraft engines; 
cussion of component parts of an airplane; sté rab y 
considerations and its attainment; control surfaces; 
the propeller; airplane performance; dynami viele, 
maneuverability and controllability; structural 
considerations; wind tunnels; discussion of airplane 
types for specific performance, me tho ds and ir 
struments for navigation of aircraft; airplane 
cessories; parachutes; radio; aerial ph otograpl 
etc.; etc. 








International Airports 


by Stedman S. Hanks, Lt. Colonel, Air Corps 

Reserve. 195 pages, 48 illustrations, $5.00 
Colonel Hanks describes in detail the design, con- 
struction and management of leading foreign 
ports and compares them with well-known Ameri- 
can airports. 

He points out how American airports may secure 
substantial additions to revenue by adapting ideas 
that are in profitable use abroad. Among the 
subjects discussed are passenger facilities at air 
forts; tickets; baggage regulations; German de 
velopment of combination air and rail service for 
express shipments; an outline of an ideal airp ort 
combining the best features of Americar d 
European airports; specimens of foreign air travel 
publicity material; ete., etc. Numerous forms are 
reproduced and translated. 


Aircraft Power Plants 


by E. T. Jones, Chief Engineer, Wright Aerc 

nautical Corporation; and olher experts. 208 

pages, 104 illustrations, $4.25 
The section on aircraft engines and accessories ex- 
plains and compares the various types of engines 
without going into thermodynamic formulas. The 
adaptability for specific purposes is carefull) 
pointed out, with practical notes on operating 
features supplemented by many diagrams. Covers 
ignition systems, carburetors, radiators, fuel piping, 








pumps, reversing mechanisms, superchargers, 
brication and quality of engine fuels, etc., etc. 
rhe section on design and construction of pro- 
explains clearly and concisely the prin- 
ples of air propellers. Formulas, data, and plan- 
rms sufficient for design of ordinary types are 


uded 











Airplane Stress Analysis 
by Alexander Klemin, Professor of Aeronautical 
ngineering, Daniel Guggenheim School of Aero 
naulics, New York Unwersily. 277 pages, 105 
illustrations, $7.00 
this introductory treatise, Professor Klemin 
ws step by step how to make all the calculations 
the airplane stress analysis required by the De- 
ment of Commerce rhe book is intensely 
ned with the utmost 








c il—each point is expl 

earness and simplicity need methematics 
has been avoided so far as possible. To show the 
just how the calculations are made in actual 
Professor Klemin takes an airplane of 
haracteristics and gives ful amples of 





















] nputations required A preliminary 
review p ns the principles of saalied mechanics 
involved In c ise, easily usable form, data on 
materials of air craft construction to which the cal- 


tor must frequently refer, are assembled for 
enlent reierence, 


Engineering Aerodynamics 
by Walter S. Diehl, Lieutenant (C.C.), U. S. 
Nary, Bureau of Aeronautics. 288 pages, 159 
illustrations, $7.00 





Provides practical information on aerodynamics, 

presented in forms suitable for direct application by 

reraft designers and students of aeronautical 
neering 


Lieutenant Diehl shows how the modern theories 





KLEMIN 


AERONAUTICS 





DIEHL HANKS 


of lift and drag are applied to everyday design 
problems. He gives detailed methods for calculat 
ing and estimating periorn e; making perform- 
ance tests and reducing observed data to standard 
conditions; how to conduct and interpret wind 
tunnel tests; how to interpret model test data; 
design of control surfaces; test data fora number of 
standard wing sections with methods for selection 
of an airfoil to meet a particular purpose; flap and 
1ileron test data, etc., etc. A chapter on parasite 
drag includes selected data on struts, wires, fuse 

lages, streamline bodies, et« 














Practical Flying 

by Major B. Q@. Jones, Air Corps, U.S. A. 210 

pages, 6 illustrations, $3.00 
The author is a famous Army flyer who has trained 
thousands of pilots. The book provides clear and 
concise answers to the vedlye reel. of questions that 
student pilots ask. A variety of practical subjects 
is covered, such as the most useful instruments for 
each class of flying, particularly “blind’’ flying; 
why a magnetic compass spins during fog flying; 
“dead stick” landings; et« Major Jones explains 
in detail the causes of crashes during take-ofis and 
turns for landings; how to recognize stalls in time 
and correct for them; how stalls progress into spins 
and how to get out of them easily. 


Elements of Aviation 

by Colonel V. E. Clark, formerly Chief Aero 

nautical Engineer, U. S. Army, 193 pages, 24 

illustrations, $3.00 
This book by a world-famous aircraft designer ex- 
plains clearly and simply why an airplane flies, why 
it is stable or unstable, controllable or uncon- 
trollable, in various attitudes and conditions—in 
short,’ ‘why an airplane does what it does.’ 

Colonel Clark e xplains all the phenomena en- 
countered during airplane flight in a thorough yet 
readable way, and without complex mathematics 
He shows that a few fundamental principles of 
elementary physics (which are explained in detail), 
when properly understood and applied, account for 
everything that can happen to an airplane in flight 
as regards stability and control 


Aeronautical Meteorology 

by Willis Ray Gregg, Senior Meteorologist, in 

Charge of Aecrological Division, . Weather 

Bureau. 144 pages, 44 illustrations, $2.50 
Presents practical information in concise, usable 
form to meet the needs of pilots and executives of 
air transport companies 

Among the subjects included are: how to read 
weather maps; using local observations for imme- 
diate forecasts of probable fiying conditions; 
weather forecasting from clouds; the average height 
of clouds of each class; the variation in direction 
and velocity of winds with change of altitude; the 
frequency of winds from each direction at various 
altitudes; the characteristics and dimensions of 
thunderstorms; general circulation of the atmo 
sphere; visibility; instruments and methods of 
observation; cyclones and anti-cyvelones; weather 
map making and reading; distribution of weather 
forecasts by radio, etc., etc. 


(illin, tear out, and math) 
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“or” Ba Postpaid a 


The Ronald Press Company, Publishers 
Dept. M187, 15 East 26th St., New York 


Send me, delivery charges prepaid, the book 
receive them, I will return any I do not wish to keep and remit for those I retain 





Monteith-Carter, Simple Aerodyna- 


mics and the Airplane $4.50 
Hanks, International Airports ..... 5.00 


E. T. Jones, Aircraft Power Plants 4.25 
Klemin, Airplane Stress Analysis... 7.00 


Name 





] or Reference 


*On orders from outside continental U.S. and Canada, cas 


Check here if you wish complete list of Ronald Aeronautic publications, free 


f 

t 

i 

i 

a 

i 

i Home Address 
i . 
5 

i 

i 

das 


<s I have checked below 


easé PRINT to tnsure correct delivery) 


Without Advance Payment for Your Examination Rr, aa 


Within five days after I 
Diehl, Engineering Aerodynamics. . $7.00 
B.Q. Jones, Practical Flying 3.00 


Clark, Elements of Aviation....... 3.00 


Gregg, Aeronautical Meteorology... 2.50 
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h plus 25 cents per book to cover shipping. 
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: The Monthly Financial Review 


By T. Allen Grover 








HE month just past has witnessed fornia to buy and sell aeronautical se- is a new Delaware Corporation formed 
market which curities and also to hold controlling in- largely by St. Louis interests to act 
h onfounded th Wulls and terest in operating companies. Nego- an investment trust in the field of aero- 
ch ior « sly opposite tiations are under way for the purchase nautical securities. 150,000 shares of no 
The m tute students hesi- of an aircraft motor company, an air- par capital stock are being offered 
er ol tated redict the course of events plane manufacturing company and an $22.50 a share. Among the directors 
me ( period « d-year set- airport and flying service, although none are such men as Mr. C. M. Keys, Mr 
emphasized by of the units which will go to make up J.C. Cowdin and Mr. Richard F. Hoyt 
enor! le nds on t money mar- this consolidation have been announced of the Curtiss-Wright interests 
ket for 1! ls in connect th “rights” as yet. De Respins &€ Company of Los 
210 oi sever I the count! rgest cor- Angeles are offering 100,000 shares of Mergers and Consolidations 
noratior ut the mone pinch failed the authorized 500,000 no par common The Curtiss-Wright Co poration — 
and t mat ; nd the numerous aver- stock at 39 per share. After a flood ol rumors which had con- 
aes ges Of mndustl na I stocks com- Fairchild Aircraft, Ltd—This com- nected the Wright Aeronautical Corpo- 
piled | various financial agencies pany has been organized in Canada with —jation with numerous interests, both in 
1; reached new time hig] an authorized capital of $2,000,000, $100 the financial world and in the motor in- 
so In tl oiline market public utilities par value, 6 per cent preferred stock dustry, a fairly complete surprise was 
: id I ok the leadershy The and 43,000 shares of no par common afiorded by the announcement that the 
rmer came into accumulation because stock for the purpose of manufacturing  (*yptjsc Aeroplane and Motor Company 
of var merger } ties and the Fairchild airplanes in Canada 3RO ond ite subsidiaries and the Wrisht 
; tter be se trader red them as company 1s in efect a subsidiary of the Aeronautical Corporation and its affili- 
24 n unexploited group, and investors saw Fairchild Aviation Corporation of New ated companies nail he mneseed tek 
their increasing earnings, opportuni- York and is an outgrowth of their for- one gigantie holding company to b 
I good return as well as possi- mer Canadian company called the Fair- known as the Curtiss-Wright Corpora- 
ilities of principal appreciation. child Aerial Surveys of Canada, Ltd tion 
: It only natural t with all eves Hawaiian Airways Compa) j, Ltd.— This forms, todav, the largest aero- 
et focused on these two classes of securi- This company has been formed in Cali-  paytical company in the world and in- 
of es that aviation st s a whole, fornia with backing of Coast capitalists ¢jydes every variety of products, rang- 
hould oceupy little ¢ the attention and their Hawaiian associates for the ing from small. radial motors to gigan- 
hich has been given th in the last purpose of operating an aerial service 45. GQ h.p. water-cooled power plants , 
half year, and trading in the principal for passengers and light freight in the ang from tiny training planes to navy 
securities |] been com- Hawaiian Islands. bombers and flving boats. In addition 
ratively quiet with few important Capitalization of the company con- to these manufacturing interests, there 
price changes, either one way or the sists of 100,000 shares of Class A stock are included in the merger companie: 
other of which 50,000 shares will be offered at controlling airports, flying schools and 
The ck of public interest has not $10 per share. The company has placed . les organizations throughout the 
been d thing for the aviation securi- an order with the Fokker Aireraft Cor-  [yited States and abroad. 
ties market, however It has allowed poration for two 14-pussenger planes The capitalization of the Curtiss- 
groups perating in th rious stocks which they expect to operate In Septem- Wright Corporation consists of 12.000. 
to consolidate their 1 tion and has ber 000 shares of no par value stock, of 
civen healthv breathing space to this Cord Co porat on—This company has which 2.000.000 will be called Class A 
class of security which | frankly, been been formed under the laws of Dela- stock and will be entitled to a non- 
somewhat over-emphasized during the ware with a eapital structure consisting  eymulative preferential dividend of $2 
last year of 10,900,000 shares of $5 par common per share annually. The remaining 10,- 
Public enthusiasm for the nation’s stock BE. L. Cord, president ot the 000.000 shares will be classified as com- 
newest industry is bound to rise again Auburn Automobile Company, kas an- yon stock. Both classes of stock will 
nd the neriod of « et which we are nounced that this conce rn, which is also have equal voting privileges, one vote 
now tnessing Is before renewed the manufacturer of Lycoming engines, for.each share. The Class A stock is 
ictivit hich, we believe, will come be- will be merged with the new company  eajjahle at anv time at $40 per share 
fore the end of the vear and that plans are being made to manu- and is exchangeabl share for share with 
The n th has not een without its facture a front wheel drive automohil the common stock. 
constructive developments The two as well as several varieties of airplanes The companies which have received 
most in rtant are perhaps the merger for aircraft motors. an offer to exchange their stock for that 
of the Curtiss-Kevs and Wright-Hovt Aviation Consolidated, Inc.—This of the new holding company are listed 
interest nd the act | operation of the company, of which Major Lorillard below with the exchange ratio given fo1 
long } nned nd carefully organized Spencer is president, has taken over the which their shares mav be traded for 
transcontinental r-rail service of activities of several aviation companies, ¢he shares of the Curtiss-Wright Cor- 
Transcontinental Air Transport, Inc. operating in and about Palm Beach, poration. 
Florida, and Lake Placid, New York, As all of the companies mentioned 
New Companies with plans to operate transport service are practically controlled by either the 
General Aviation Co ation—This is between New York City and these Curtiss Aeroplane and Motor Company 
a new investment trust formed by prom-_ points or the Wright Aeronautical Corpora- 
inent financial men in Southern Cali- St. Louis Aviation Corporation—This (Continued on page 86) 
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Vie cami 


OUR success in Avia- 
tion depends upon the 
experience of the School 
which gives you your 
first training. 


fie Experience, prestige and 


success come only to those who have 
themselves learned what to do— 
and how to do it—correctly. These 
qualities cannot be acquired in one 
year or five years, yes, even ten 
years. It takes a lifetime of study 
and effort! ¢ 

Only Greer College can offer you the 
experience of 27 years of active, suc- 
cessful training methods. 

Only Greer College can offer you the 
equipment a thorough training de 
mands—12 floors of machinery, 


* - ¢ ¢ 


Continued Leadership— 


AFTER 27 YEARS OF 


SUCCESS! 


Naturally, the Greer Aviation Student Has the Greater Advantages! 


motors, classrooms, assembly shops, 
and materials.Of course,training planes 
and flight instructors are licensed by 
the Government. 


Only Greer College needs to make use 
of three Airports within the bound- 
ities of Chicago. 
Only Greer Students have the advan- 
tages that Chicago, the “Air Capital 
of the United States,” can give them 
the world-famous Municipal Air- 
port, about which are grouped the 
hangars of every famous transport 
company in the East and Mid-West 
endless varieties of industries are 
here, both in the field of Aviation and 
out of it. Here, if anywhere, are the 
greatest opportunities for the 
graduate. 


You clear visioned, ambitious and air minded young 
men deserve the best advantages a training school can offer 


1 


you. Obviously, the Greer Student has the greater advantages. 


Before you turn this page, clip the coupon in the lower right hand corner and send for your 


copy of ‘‘Winning Your Wings,"’ the true story of a dependable school of Aviation ! 


Inspect 








Railroad or bus fare allowed to 
Chicago to students who pay for their 
courses in advance. 

FREE EMPLOYMENT SERVICE — 
Help toall Greer Students during their 
training period. 


Special Advantages! 








mand Rating by U. S. Dept. af Commerce Applied for 
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One of These Greer Aviation 
Courses WillMeet Your Demands! 


Pilot's Ground Course 

This course is intended for those who wish a 
thorough training in the first principles of fly- 
ing, with the intention to fly as soon as possible. 

Airplane Construction and Motor 

. ’ 
Mechanics’ Course 

This is the most complete course in ground 
work offered by any school, meeting Gov- 
ernment standard. 
Pre-Solo and Private Pilot's Course 
This course is the first step toward a Govern- 
ment License and includes 10 hours dual flying 
if necessary, and 10 hours solo. These courses 
can be taken separately. 

Limited Commercial or Industrial 

Pilot's Course 
This is the next step forward toa more valuable 
Government License. 50 hours of solo and 
necessary dual flying. 
. ’ 
Transport Pilot's Course 

This is the course which will prepare you to 
receive a Government Transport Pilot's Li- 
cense, upon passing an examination. 200 hours 
of advanced flying under all kinds of conditions. 


THIS 


| GREER COLLEGE, Dept.9-J 
j 2024 S. Wabash Ave., Chicago, Ill. 
G re e r Col leg a 1 Please send me free your big Aviation book and full detai 
{ about your Training and Employment Service. 
i 
Name 
2024 S. Wabash Ave. fee 
1 ess 
Dept. 9-J CHICAGO {jc Sean 
4 Age Occupation 
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Future Events AVIATION EMBLEMS 


August 24-September 2—National Air 


Races and Aeronautical Show, Cleve- | Groundman or Mechanic Civilian Flyer 

land, Ohio. Cliff Henderson is manag- Made of silver or gold front (Actual size shown above). Pins or lapels. Price, $1.00 
ine director, and has been named to each, mailed anywhere. Identification Wristlets, $2.50 

me coe of fur evel JOHNSON COMPANY 
sponsored by the Aeronautical Cham- | 


bet of Commerce. The exhibits will | — ORIGINATORS — 


be at the Cleveland public auditorium Flying Schools, Clubs, Army, Navy, Manufacturers 

and the Races will be held at the Souvenirs for Airport Openings. (Special designs submitted) 

Municipal Airport. 352 WEST 13th ST. “WING BUILDING” NEW YORK 
September 6-7—Schneider Cup Race, WRITE FOR CATALOGUE F 


Cowes, England. So far the United 
States has no official entry, though it 
s understood Alford Williams is being | 
privately backed. | 
September 28—Gordon Bennett Balloon 


rrophy Race, St. Louis, Mo. 








October 5-21—National Air Tour for the 
Edsel Ford Trophy, covering approxi- 
mately 4,400 miles, with stops tenta- 
tively arranged at Windsor, Tevente: | 
Otta’ _ Montreal, Portland, Boston, | 
Ne York City, Philadelphia, Balti- 


more, Richmond, Charlotte, Green- 








| In the profession of flying — every 


successful mechanic, pilot and naviga- 





wile Savanna elves — aay 
4 eke m _— : _ + : so agg ae tor must know thoroughly the physical 
Louis, Kansas City, Des Moines, St fundamentals and mechanical intrica- 
nt Wises Siiteehes Willie cies, and how to apply this knowledge 
Pikes Celene oak Teele to practical purposes. There is ‘no 
ea Ee a ne as en surer or better way than by entering 
Exposition, State Fair Grounds, Dallas, “ 8 
= EDFORD 
October 15—Start of South America (al . 
Trade Extension Flight, a five months’ .. 
to117 over 19000 miles through YM A 
Latn nd North America, sponsored 
bv the American Manufacturers’ Ex- 
pe Asse ti01 





HecrANcs CHOU 


Sponsored by some of the most famous figures in 
Aviation, 


SPRUCE STRIPS 


All sizes and quantities 
Perfect size and finish 





Write us and save 


AIRPLANE SPRUCE CoO. 
4044 N. Keystone Ave., Chicago, III. 








MASON, FENWICK & LAWRENCE 

PATENT LAWYERS 
600 F St., N. W., Washington, D. C. 
Estb. over sixty years. Send sketches. 
Electrical, Aeronautical and Chemical Inventions 
carefully handled Practice before the U. 8. Courts 
and the Patent Office. Prompt and careful service 
Write us. Protect your inventions. 


TRADE MARKS REGISTERED 





12-INCH SCALE MODEL 
of Lindbergh's Spirit of 
St. Louis. Scientifically 
designed and very real- 
istic Equipped with 
rubber band motor. 
Rises from ground by 
ie own power and files 40 
ft.or more. Easily built 
a ) without tools. Con- 








structions set, with all 
Parts and full directions, postpaid in U. 8., only 50c 
(no stamps). Satisfaction or money back. Send now. 


MANN & BENTON, Box M, Chillicothe, Ohie 























Offering a complete, practical course in Aviation 
Principles and Mechanics, with many unusual advan- 
tages for air-minded men. 

he Bedford School is located within forty-five 
minutes of Curtis, Mitchel, and Roosevelt Fields. 
Twenty nearby airplane factories are visited regularly 
by supervised groups. 

Our shops are equipped with one-half million dol- 
lars’ worth of modern machinery and mechanical 
pan. 

ifty per cence of our students are employed before 
completing half the course—a ple record 
showing a reputation in Aviation circles as an insti- 
tution of efficient instruction, 

There are comfortable dormitory facilities for our 
out-of-town students—with the use of a spacious Gym 
and a modern Pool, 

Tuition may be paid in easy installments. Day and 
evening sessions, 


SUCCESS COUPON—MAIL NOW 


eh OOO 08G 08 SOSOOSCe 
: Tae BEDFORD Y. M. C. A. ‘ 
Z AVIATION MECHANICS SCHOOL ° 
- 1115-1125 Bedford Avenue . 
° Brooklyn New York City ° 
$ Please send me free illustrated Pamphlet 71. *» 
. * 
: Neme .- ~ . 
; . 
4 Street . 
e >. 
. City State ° 
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The Compressed Air Motor Assembly | + 


HE powerful little compressed 

air motor is all that is necessary 

to complete the compressed air 
model which has been described in two 
previous issues. The first issue dealt 
with the construction of the compressed 
air tank. You should now have this 
made and tested, ready to install in your 
model. The second article described the 
manner of making the simple wing and 
fuselage for this air model. 

In this issue the assembly of the motor 
and the joining of the units together 
along with hints for flying will be taken 
up step-by-step. 

Remember, there is an event for com- 
pressed air models for which AERoNav- 
TICS is donating medals in connection 
with the Third Annual Contest of the 
Recreation and Playground Association 
of America to be held at Louisville, Ken- 
tucky. Details of this contest were 
printed in the May issue. 

Before starting to work on your air 
motor look at the picture of the fine 
compressed air model made by Tudor 
Morris, the winner of an ArroNnavtics’ 
gold medal and holder of the World’s 
Hydro Record of 1214 minutes made at 
the Playground Contest at Atlantic City. 
His fine air model is practically identical 
to the one we have described in the 
model section. The model shown in the 
picture flew on just a test flight with 
low pressure in the tank for a distance 
of about 300 to 400 ft. with a duration 
of close to 30 sec- 
onds. It has made 


other farther and uiiie Masia 


longer flights. 
Morris, you will 
remember, placed 
second in the com- 
pressed air model 
event at Atlantic 
City, thereby win- 
ning one of AER- 
ONAUTICS’ silver 
medals for com- 
pressed air 
models. 

Morris states 
that the building 
of a compressed 
air model, outside 
of the tank and 
motor, is really 
easier than build- 
ing a rubber 
driven duration 
model. Rassner, 
winner of first 
place in the com- 


>——-—-- 








By Bertram Pond 


pressed air event at Atlantie City writes, 
“Don’t forget to say that air is a lot 
cheaper than rubber.” 

With air as cheap as it is and because 
of the simplicity of building an air 
model, let’s get busy now and see how 
many air models we can have at the 
National Contest at Louisville. 


Constructing the Air Motor 

Numerous air motors were examined 
and tested before selecting a suitable 
motor for this machine. Compressed 
air motors used in England and Ger- 
many were examined and studied, and a 
number of books describing compressed 
ir motors were examined to determine 
the type best suited for a model of this 
type. Lightness had to be combined 
with strength, power, speed, efficiency 
and low cost of materials. 

The Hoosier Whirlwind fills just a few 
more of these requirements than any 
other available motor. It is a motor 
very easy to assemble, it weighs only 
seven-eighths of one ounce and has made 
some wonderful flights on the busy end 
of a compressed air model. 

Though the Model Editor has com- 
plete data on the construction of the 
parts, very few people, if any, would be 
equipped to make the parts themselves. 
In fact, it would be like a Jeweler at- 
tempting to make the parts for a watch. 
However, the jeweler has no trouble in 
issembling the watch once he has the 


LAUNCHING A MODEL 








holder of Hydro Record, launching his compressed air model 


parts. Consequently, you should have 
very little trouble in putting this air 
motor together, especially with the fol- 
lowing helps. 

The only tools that you will need fo: 
this work are: 

A small fine tooth file. 

A small hand punch or even a small 
nail filed sharp will do 

A little hammer or something light to 
pound with. 

Cheap soldering iron, an electric iron 
which heats well is preferred. 

Pair of pliers. 

A small piece of high tin solder wire 
Ordinary 50-50 (half tin and half lead) 
will be satisfactory though 60-40 or even 
65-35 (659% tin and 35% lead) if ob- 
tainable locally is even stronger and 
will sweat better into the joints. 

The parts for the Hoosier Whirlwind 
motor may be obtained from a number 
of model airplane supply houses or your 
local dealers. If your local dealer does 
not carry them you will find them ad- 
vertised both assembled and disassem- 
bled in the advertising section of AEKo- 
NAUTICS. 

The set of parts will consist of: 

3 cylinders. 

3 cylinder heads 

} pistons. 

3 piston pins. 

} piston pin bearings. 

3 connecting rods. 

o Wrist pins. 
> air feeder 

pipes. 

frame. 

special valve 
housing and 


bearing. 
valve cover 
l air 
tion tube. 

ready timed 
tough steel 
crankshaft 

counter _ bal- 


connec- 


lance. 

crank throw 
pin. 

No. 6-32 light 
weight nut 
No. 4-36 light 
weight nut. 
No. 6 washer 
and several 
small crank 
throw wash- 





ers. 
This list sounds 
like a lot of mate- 
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Silver Ace DeLuxe 
~ . 

Cabin Type 
Beautiful Fairchild or Stinson 
type, easily converted by de- 
mountable wings and pontoons 
into a biplane or seaplane. The 
best flying commercial model 
on the market 
Ready to fly monoplane. . $12.50 

‘ 


Partly assembled 9.00 
Knocked down 7.00 
extra wings, per pair 3.50 
Pontoons, per pair 4.00 


Silver Ace Tri-Motor 
Fokker 


Designed to fly several hundred 
feet by power of central motor 
Convertible into model of 
transatlantic “Friendship™ by 
addition of pontoons 

Ready to fiy monoplane. . $25.00 





Partly sembled 15 ».00 
Construction set 9.00 
Pair of Pontoons 4.00 


Tor 
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F-21 LOW WING MODEL 
Wing Span 25 inches Weight 3 oz. 
Price, Ready to Fly, $7.00 


HE entire fuselage of this fascinating 

new flying model is made of strong 
celluloid, beautiful in detail and color. 
Like all DeLuxe Silver Ace ships, it has a 
semiflexible propeller, detachable motor 
stick, shock absorbing landing gear, and 
silk covered demountable wings. In de- 
sign and performance it will thrill you. 


Send 10c for Silver Ace Illustrated Catalog with 
History of Flight 


Silver Ace Flying 
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Wing Monoplane 

















Describes and 
Pictures 18 Silver 
Ace models and 
construction sets. 
The most life- 
like, longest- 
flying and most 
economical mod- 
els produced by 
modern engi- 
neers. Light 
enough to give 





by far the lowest 
average cost per 
flight of any mod- 
els you can buy 
or build. All first 
class dealers can 
supply you. I 
your dealer does 
not carry the Sil- 
ver Ace line, re- 
mit to us, adding 
50c for packing 
and shipping. 


Aero Model Company 


111 North Wacker Drive, CHICAGO, ILLINOIS 





Silver Ace Junior 
Racer 
Convertible hign or low wing 
monoplane or biplane, Auto- 
matic angle of incidence A 
fascinating experimental flying 
model, sapaite of veeveral 
hundred feet of flight 
Ready to fly (both wings 
ineluded) $2 


3 





Silver Ace 

Sail-Plane 
One of the latest Silver Ace 
models with demountable ta- 
pered wings and celluloid fuse!- 
age. pervs in perforinance 
and ppesere ance 
Ready to fy.......... $1.50 
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rial. It is a lot of material but the 
amount of metal has been cut down so 
much that it is almost impossible to con- 
struct this motor from these parts and 
have it weigh over an ounce even though 
you are an amateur at soldering and 
literally use “gobs” of it. In fact, if an 
extremely small amount of solder is care- 
fully applied the weight is around three- 
quarters of an ounce. 

Some of the parts will come ready as- 
sembled, especially those that will re- 
quire any special tools for this work. 
However, the Model Editor does not 
know exactly which parts will come 
partly assembled. Consequently, the 
method of assembling the motor com- 
pletely from the individual parts will be 
described so that you can do every oper- 
ation without any difficulty. 

Study the drawing very carefully as it 
explains most of the details of alignment 
and the description will have to do 
chiefly with the little pointers and helps 
which have come up in the Model Edi- 
tor’s own experience with constructing 
several of these engines so that the 
Model Editor could tell the readers of 
the Model Section exactly how it is done. 

First examine the crankshaft very 
carefully and study its operation by fit- 
ting it into the valve housing and rotat- 
ing it slowly. The crankshaft has two 
special rotary valve slots, spaced, shaped 
and timed for the greatest efficiency and 
power. The narrower or rear slot is the 
intake and the front flat valve slot is the 
exhaust. 

One end of the crankshaft has a flat- 
tened end so that the counter balance 
can be attached accurately at the cor- 
rect timing. This should be fitted in 
place so that the crank pin is nearest 
the intake slot and the crankshaft. Sol- 
der the counter balance to the crank- 
shaft. Carefully solder the crank pin 
into the little hole in the counter balance. 
Be careful not to rivet either of these 
parts in place as you may damage the 
threads on the ends of the crankshaft 
and the crank pin. The direction of 
rotation of the crankshaft is for a stand- 
ard right handed propeller so keep this 
is mind in attaching the counter balance. 

Assemble the special valve cover to 
the special valve housing and bearing. 
Very carefully remove any small burrs 
which you may find with the fine tooth 
file. Be sure that the air chamber fits 
up against the locating flange. (See 
drawing.) If a good flux and solder are 
used a hot iron will flow the solder 
neatly and quickly, making a good joint. 
The hole in the equalizing chamber 
should be exactly one-half way between 
two of the holes in the valve housing 
and bearing. 

Next solder the little air connection 
tube into the hole in the valve cover. 
In order to give this little air connection 
tube sufficient strength the solder should 


be pooled up fairly heavily where it en- 
ters the valve cover. There is a small 
shoulder on the air connection tube 
which permits the tube to enter into the 
hole in the valve cover only a short dis- 
tance. The little tube should be held 
in place until the liquid solder solidifies 
so that the pipe will be perpendicular 
to the center line of the housing. 

Next solder the light frame to the cen- 
ter end of the valving housing and bear- 
ing. The hole in the center of the frame 
fits snugly over the end of the housing 
and bearing. Be careful in soldering this 
frame to the bearing that you do not 
get any solder on the end or inside of 
the bearing as this will interfere with 
the smooth operation of the crankshaft. 
The frame arms should be exactly m 
line with the rows of holes in the bear- 
ing. This can be aligned very easily and 
quickly by sighting straight down one of 
the frame arms toward the valve hous- 
ing and bearing and turning the hous- 
ing until the center of the one-eighth 
inch holes appears to be exactly over 
the center of the bearing. Be sure that 
the arms extend out true from the hous- 
ing like the spokes of a straight wheel. 
The little bends in the ends of the frame 
arms should extend to the rear of the 
motor to hold the cylinders. 

Solder the cylinder heads to each of 
the cylinders being careful not to use 
much force on the cylinders as the walls 
of the cylinders are thin enough that 
they can be bent by undue straining or 
by squeezing with pliers, ete. 

This is all simple and easy especially 
if you have used a hot iron. You can 
do the work in less time than it took 
to read about how to do it. If the pis- 
tons are not furnished assembled they 
should be assembled next. 

First slip the little wrist pins part 
way through the piston bosses and then 
slip the small end of the connecting rods 
into the slot in the piston pin boss. 
Line up the hole in the connecting rod 
with the hole in the piston pin boss and 
push the wrist pin the rest of the way 
through. Then spread the end of the 
hollow wrist pin. 

A piece of one-quarter inch diameter 
rod cut off squarely at the end with a 
hacksaw slot through the center about 
one-half inch long makes a fine tool for 
holding the piston pin bosses while you 
slip the piston in place and rivet or cen- 
ter punch it tightly into the head of the 
piston. Do this very carefully so that 
you do not damage the corners or edges 
on the piston or knock the piston out 
of round. All three piston assemblies 
are identical. Even the minutest uncon- 
trollable variation in manufacture may 
throw them a shade off so try each pis- 
ton into each cylinder until you find the 
combination into which the pistons work 
easiest in the cylinders without undue 
drag or friction. 


Carefully slip the cylinder heads in 
place. With a conical pointed stick 
placed in the open end of the cylinder, 
flow the solder into the joint while you 
rotate the cylinder with the stick. 

Carefully tin the rear faces of the four 
prongs on the outer extremity of each 
frame arm. These prongs form a cradle 
for the cylinders. The cylinder heads 
should just fit against the outer ends of 
the frame arms as they locate the cylin- 
ders properly giving the pistons the de- 
sired cylinder head clearance. Now care- 
fully attach the cylinders to the frame 
by flowing just a little solder under each 
one of the four prongs on each cylinder 
A small drop of flux will help the flow 
of the solder in this operation as well as 
m any of the other soldering operations 
on this motor. 

3efore the next operation carefully 
align the cylinders. The center line of 
the cylinders should be at right angles 
to the center line of the crankshaft; and 
when the assembly of the bearing, frame 
and cylinders is rotated on the crank- 
shaft the cylinders should be straight- 
ened if necessary so that they appear in 
line with each other, otherwise they will 
appear like the spokes of a wobbly 
wheel. 

Next cut and fit the curved air feeder 
pipes so that they just fit inside of the 
raised holes in the cylinder head and at 
the same time just barely enter the near- 
est hole in the bearing. If the cylin- 
ders are lined up properly these air pipes 
should fit any cylinder. However, to 
save any worries or difficulties, mark 
each air pipe so that it can go back in 
the same place. 

Carefully solder the pipes in place. Be 
careful not to spring the frame arm out 
of its true position. In this operation 
be sure to run solder all around the pipe 
where it enters the cylinder head. A 
hot iron and a little extra flux should do 
the trick. 

Warning: The heat from the iron is 
very likely to loosen all the good solder- 
ing work you did on the cylinder and it 
may come unsoldered from the frame. 
To prevent this keep a wet rag stuffed 
up in the cylinder and use a sharp 
pointed hot iron which you can use part 
way around under the bend of the tub- 
ing. Also just touch the soldering iron 
to the work at intervals rather than hold 
it in place. In these ways you can pre- 
vent the other nearby soldered joints 
from loosening up. 

At the inner end of the pipes you 
should build up a little extra solder 
around the pipes to give the joint extra 
strength. By doing this you will give 
the whole motor an extra stiffness and 
strength that is surprising. Do not use 
too much flux in attaching the inner 
ends of the pipes to the bearing as this 
might cause the solder to flow into the 
inside of the hole for the crankshaft. 
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Now that the Irame 


completely as- 


sembled the work should be given a thor- 
ough ceieaning nd inspe ( lt every- 
thing is found to be « should be 
oiled th special compressed air motor 
oil obtainable from the distributors of 
the Hoosier Whirlwind motor. 

Ne ssemble the working parts. Slip 
the crankshaft in place and revolve it 
until it works freely ¢ plenty of the 
special compressed air motor oil. Ro- 
tate the crankshaft until the counter 
balance is out of the way of one of the 
cylinders and slip the piston assembly 


in place Very caret slip the large 
end of the connecting rod over the 
crank throw pin. Do the same with the 


You may 
rods are rather 
nk throw pin 
remove etal from the 
as they should fit very 
ank throw pin. A means 
connecting rods on this 
little on the big Whirlwind 
airplane engines is about the only thing 
this little motor has not been provided 
with! If everything is lined up as it 
should be, the center connecting rod 
should be straight and in line with the 
cylinder and piston while the first and 
last connecting rods slipped on the 
crank throw pin should be bent very 
slightly to offset their thickness. Slip a 


other two piston assemblies 
find that the connecting 
difficult to slip 
but do not 
connecting rods 


over th Cl 


any n 


snugly to the er 
of taking up the 
motor as 








washer or two in place on the crank 
throw pin and serew the No. 4-56 nut 
snugly in place. Be careful in doing 
this that you do not cause any damage 


with the pliers. To tighten up this nut 
it is best to hold the counter balance to 
prevent the erankshaft from rotating 

Slip a No. 6 washer over the front end 
of the crankshaft. The shoulder on the 
shaft should be just slightly longer than 
the bearing so that this No. 6 washer 
will prevent the crankshaft from moving 
to the rear when the propeller is in 
place. For testing the motor, drill a 
hole a little larger than the crankshaft 
in a small block of wood or slip a piece 
of small tubing over the shaft so that 
you ean force the No. 6 washer tightly 
in position by screwing down the No. 
6-52 nut the front end of the 
tube. 

Oil all of the working parts of the 
motor again with the special air motor 
oil and run it in for about 3 to 5 minutes 
on an air hose or by attaching it to a 
pump. A suitable temporary air con- 
nection can be made by soldering a one- 
eighth inch outside diameter brass tube 
several inches long onto a standard bi- 
cycle or automobile tire valve stem. Re- 
move the valve core from the valve 
stem. The one-eighth inch pipe should 
just fit inside of the short air connec- 


against 





tion pipe on the air equalizing chambe1 


on the motor. 

When the motor runs freely y 
should attach it to the tank using thre 
pieces of thin brass or bronze alb« 


hive thirty-sece nds to three-sixteenths 
inch wide. These should extend straight t« 
the rear from the evlinder heads. About 
three-sixteenth inch at the rear ends 


should be bent up t lie flat against the 
the tank eap. 
motor in place on the tank being careful 
to watch the following two points: 

1. See that the center line is lined wy 
as closely as possible to the center line 
of the tank. 

2. Also see that the air connector tu 
of the motor is in line with the air con- 
nector tube on the throttle valve. 

Bend and fit a piece of one-eighth inch 
tube that it connects the throttle 
valve with the air feeder tube on thi 
motor. Carefully flow solder all around 
the junctions at the end of this pipe 
being careful not to loosen other sol- 
dered connections near by. 

The motor and tank unit is now ready 
to install in the model. 

The last, and final installment, appear- 
ing in the October issue of Aeronautics 
will deal with the carving of the propeller, 
the assembly of the various parts and 
give complete instructions for flying the 
compressed air model. 
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Trained Men Needed For The 


An Editorial 
By C. A. Darling, Editor 
RADIO MANUFACTURERS’ MONTHLY 


URING the last few years the radio industry 

has grown with such incredible speed and to 

such an enormous size that today there is a 
serious shortage of men with sufficient technical and 
practical knowledge to install properly and to service 
intelligently the millions of radio receivers. 


There are at present, according to estimates, be- 
tween 10,000,000 and 12,000,000 radio receiving sets 
in use in this country, which necessarily require thou- 
sands of men to keep them in correct adjustment and 
operating condition. Last year alone, radio manufac- 
turers produced $650,000,000.00 worth of new 
equipment. 


Modern receiving sets are becoming more and more 
complete electrically, consisting of from five to ten 
tubes or more, with the accompanying coils, trans- 
formers, condensers and circuits. In addition there 
are complete electric power supply units consisting of 
transformers, tubes and filters. Also loud-speakers 
are incessantly developed that are marvels of electrical 
and mechanical construction. 


Such equipment as this is no longer a device to be 
tinkered with by anyone who happens to have the in- 
clination, and who claims a knowledge of all radio 
because he has built a set or two. 


Instead, with the compact construction, complex 
circuits and delicate parts and adjustments of the 
new radio receivers, they should be intelligently cared 
for, inspected and serviced by thoroughly trained men 
who have a complete knowledge of electricity in gen- 
eral and of radio in particular. These men should 
know definite and systematic tests to make with 
proper equipment to locate and correct any trouble 
and make proper adjustments, without ruining some 
part of the set with which they are unfamiliar. 


Such knowledge and ability cannot be merely 
“picked up” and kept up to the rate of progress of 
the radio industry with its ceaseless refinements and 
developments. It can, however, be obtained in 
proper institutions of learning, where both the fun- 
damental theory and the very necessary practice can 
be obtained under competent instructors and with 
proper equipment. 


Radio Industry 


There are a number of such institutions open to 
the ambitious man who wants to qualify for the great 
opportunities in this field. Some of our better high 
schools and our colleges are offering courses in this 
work. Some of the radio manufacturers are finding 
it necessary to supply special training along these 
lines to qualify their own employees, so difficult is it 
to obtain trained men. 


Schools devoted to the practical instruction of elec- 
tricity do fine work in providing thoroughly efficient 
courses of radio training. Some of the schools are 
completely equipped with every necessary facility, and 
in many cases original methods are used in carrying on 
the work. 


In these schools one sees hundreds of ambitious 
young men busy in the various departments, working 
on electrical machinery of all kinds, thoroughly prov- 
ing out the principles and applications of general elec- 
tricity. In one section an interested group receives 
personal instruction from an instructor who illus- 
trates certain principles of electricity and radio, first 
on a blackboard, then by demonstration on actual 
equipment. A little later this group goes into the 
shop section and works out the complete job with the 
help and guidance of experienced instructors on the 


various steps. 


In another department advanced students build 
complete receiving sets of various types. Others 
make various tests and adjustments, and receive defi- 
nite instruction on systematic methods of ‘‘trouble 
shooting,” or fault location on the finished sets. 


In still another room a group views a special mo- 
tion picture film that shows in a clear manner the 
inner workings of vacuum tubes and radio devices and 
circuits in general. Fundamental transmitting station 
circuits, equipment, principles and operation are ex- 
plained, as is also the application of radio to aviation. 


In fact the entire ground is covered. These courses 
are invaluable to the young man who desires to make 
radio his work, and who has not the opportunity for 
technical institutes, or for instruction in any of the 
electrical engineering schools in the universities. The 
need for practically trained men in the Radio In- 
dustry is great. 


This editorial is published and paid for in the interest of the Radio Industry by Radio 
Manufacturers’ Monthly, a publication circulating to every Radio Manufacturing Executive 
in the United States and Canada. 


If you are interested in training yourself for this important and growing industry, a letter to the address 
below will bring you interesting information without obligation. 


RADIO MANUFACTURERS? MONTHLY 


520 North Michigan Ave. 


CHICAGO, ILLINOIS 
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A New IDEAL 
Model Airplane 





The 
“American Eagle’’ 


Wing Span: 26 in. Weight: 334 oz. 


Distinctive in design—new in construction—a light, 
durable, fast-flving model with IDE. an’ S twenty 
irs’ experience behind it, and months of depend 
ible performan before it! Wonderful tability in 
the air, and GUARANTEED to FLY when hand 
D round launched. Many new construction fea 
tures; motor can be wound with winder without 
removing from fuselage; indestructible landing 
hew tipe propeller Construction Set is easy 
o ‘bul Id; also sold completely assembled 
. 
Giateniien Assembled 


Set--$2.50 Model--$5.00 


Sold by Toy, Sporting Goods and Department 
Store Ask for the EAL “Ame rican Eagle’ 
Model If unolbtainabl order direct. West of 
Denver, prices are 50c higher. 


64-Page Catalog of Models, 
Parts and Supplies for builders 5c 


IDEAL AEROPLANE & SUPPLY CO., Inc. 
22-26 West 19th Street New York City 








AVIATION 
BADGES 


Sterling silver, silver-plated, rolled 
gold and embroidery 





equipped to furnish all iypes of badges, 
both metal and embroiderex 


We are 





Transport Pilot badge as illustrated can be fur 
nished with the letters T. P. on the wings (rep 
resenting transport pilot) with your license num 
ber above the shield. 


Large Size 


$3.25 Liconees 


Miniature 


Transport Pilot's Badge, $1 75 


Gold Plated or Silver Plated 
Licensed Transport Pilot's Badge, 
$5.00 Rolled Gold or Sterling Silver $3.50 


Booklet sent on request 


N. S. MEYER, Inc., 
43 East 19th St., New York 











guy PATENT YOUR IDEAS| 












Send me a sketch or simple model of 
your invention. Satisfactory terms 
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Oz 4" OO 



























Save money on aviator’s 

mer and winter clothing 

lustrated catalog mailed free 

upon request. Write Dept. “A” 

BECKER’S 

159-06 Jamaica Ave./ 
Jamaica, N. Y. C. 
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ha wn over 500 feet Complete construc- , ‘ : 
tion set with plan $2.00 |}/ unit is finished with the plane, however, 
OUTDOOR TWIN PUSHER it is routine to fire the guns, compensate 

Complete | th ¥ $2.00 |1/ the compass, obtain the antenna con- 

I ndurance ‘Baby R. ‘O. G. Kit $0.50 > . 

a , stant of the plane and test the radio in 

HAWTHORNE MODEL AERO. CO. the air, as well as to accomplish any 
Dept. ¢ Hawthorne, N. J. special tests require d of a spec! il tvpe 

As experience has been gained with 

flight test W ork, certain convenrences 

. i have been developed which greatly aid 
Simplex Air Model 0. the pilots and simplify the reduction of 

AUBURN, MASS. data Printed cards are prov ided for 
Send 5 for list the collection of data and printed forms 
g tired ‘ ‘ 4 i 
. aes facilitate their reduction. Figs. 7 to 11 
t! 8 Pr show some in use by the Navy unit at 
All good - ° 
U. Ss. A tamps or ¢ Anacostia. 
Leising : The establishment of flight test units 
” roe has been of inestimable value to the 

PRS Government and to the industry. It has 
. sueceeded in keeping the designers hon- 

Reed 6" ie i est and added greatly to the store of 
4 te ;, Balsa d %” knowledge concerning aerodynamics. No 

sd 4 . ° . . . 
Ambroid dove, % pint 50; type of ship is now issued to the service 
Bar 12 until complete knowledge concerning its 
Wood veneer “ performance and flying qualities is 
at rubt f% 50 fa ; 7 . : : 
Piano wire 3’ of No. 5 or No known. The soundness of this policy is 

ll or 5 nee ¢ 
28-30-32-34 steel wi re} ef bevond argument. 

16” copper washers, 10 for — . . > my: on : 

We can supply any size balsa th at you need, also No discussion ol Flight Testing would 
propelle ,eamMs j ctio bolts s, : ° > 
gy SH RS be complete without some mention of 
nd b on model building. the type of pilot required for this work. 
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When you 
build model 
planes and 
gliders, use 


Balsa Wood 


Commercial builders 
make their planes from 
Balsa Wood—it is the 
lightest wood known, 
yet weight for weight 
strong as pine. Its re- 
siliency like that of 
We have Balsa 


Wood pieces cut in spe- 


spruce. 


cial sizes for the builder 
of model planes and 
gliders. Prices as below. 


Prices Post paid 


Length Width Thickness 


36” 6” 2” $1.25 

36” 6” 3” 17 
” ” ww 

40 5 2 1.25 

40" if 3” 1.75 

36” 6° 14” 60 


Prices on other sizes 
furnished on request 


See us at the Cleveland Air 
Show, Booths 46 and 47 
in the esplanade. 


THE 
FLEISCHMANN 
TRANS. CO. 


Balsa Sales Dept. 
69 Bank Street 
New York City 
Chicago, Ill. 
327 So. La Salle St. 
San Francisco, Calif. 


245 11th Se. 


Write for our free booklet 
on model construction 











Popular conceptions would indicate that 
the fearless type of stunt pilot would be 
the most successful. Although this qual- 
ity is no drawback, the nature of the 
work ealls in a greater measure for 
the experienced, smooth, patient pilot 
equipped with an inquiring mind. He 


must be capable of flying anything, large 


AERONAUTICS 


or small, and must be at home in the 
air in order that he may pay attention 
to other things besides flying. He need 
not be a super pilot but he must be a 
good pilot. Next to the ability to feel 
comfortable in any type of plane in the 
air, the most valuable asset for the suc- 
cessful test pilot is patience. 


| Possibilities in Future Engine Design 


(Continued from page 25) 





| stress demands for structural reasons, 


such as resistance to piston side thrust, 


| and is therefore the same for all diam- 
| eters. 


An aeronautic motor must be com- 
pact enough to lend itself easily to the 
slender streamline body of the airplane. 
This, of course, is impossible with the 


| type of engine now in extensive use both 
| because of the great overall diameter 


and because it is impossible to cowl in 


| aircooled cylinders and cool them at the 


same time. Cylinders have been indi- 
vidually faired, but this is possible only 
with the fastest machines without im- 
pairing the proper functioning of the 
cooling system. 

A new method of cowling radial air- 
cooled engines, recently developed by 
the N.A.C.A. will reduce the wind re- 
sistance of this type of engine 50 per 
cent, it is claimed. 

No less than three theoretical ex- 
planations have been given as to the 
principle underlying the operation of 
the cowling, but the most logical seems 
to be the following: 

The cowl acts very much in the same 
way as the slotted auxiliary airfoil. It 
changes the direction of air flow over 
the nose of the fuselage, bending the 
flow inwards toward the center of the 
body just aft of the engine cylinders and 
causing the air to follow the contour of 
the fuselage very closely all the way to 
the tail. The action in this case is 
analogous to the prevention of burbling 
in an airfoil by the opening of the lead- 
ing edge slot, it being assumed that the 
cylinders cause a discontinuity in the 
surface of the fuselage, which causes 
burbling, or departure of the stream- 
lines from the surface, as can be seen 
from Fig. 1. 

Despite many arguments to the con- 
trary, however, the wind resistance of 
the aircooled power plant is consider- 
ably greater than that of the water- 
cooled type. For instance, the British 
entries for the Schneider Cup Race at 
Venice, Italy, in 1927 included three 
types of engines: geared and direct 
drive Napier Lions, and a Bristol “Mer- 
cury” aircooled radial engine. All of 
these engines developed about the same 
horsepower, but the weight of the “Cru- 


sader,” as it was called, in which the 
aircooled plant was installed, was sev- 
eral hundred pounds less than that of 
the watercooled racers. This great sav- 
ing in weight permitted the use of a 
smaller wing area and of a generally 
lighter structure throughout. Despite 
the weight handicap, however, the 
watercooled racers were fifty miles per 
hour faster. 

The reason for this is quite obvious 
The watercooled engines were com- 
pletely cowled in, and their radiators, 
which were built into the wings, fol- 
lowed the contour exactly. In other 
words, the total power plant drag was 
almost zero. The aircooled engine, on 
the other hand, although it required: no 
radiator, could not be completely cowled 
due to the necessity for the entrance 
and exit of the cooling air. 

Due, therefore, to the disadvantages 
of the radial engine as regards wind 
resistance, in-line aircooled engines are 
becoming popular, especially for light 
machines, and it has been found that 
where this type has been substituted for 
a radial, increased performance resulted. 

As far as cooling is concerned, all en- 
gines are fundamentally aircooled. In 
so-called watercooled engines, the cylin- 
der heat is simply absorbed by water 
which is circulated through jackets 
placed around the cylinders, being in 
turn cooled by passing through a radia- 
tor. It is obvious, therefore, that by 
varying the area of the radiator or the 
speed of the water through the plumb- 
ing system, the running temperature of 
an engine can be controlled within 
definite limits. The control of the run- 
ning temperature of the aircooled en- 
gine is limited by the amount of cooling 
fin area that can be accommodated on 
the cylinder itself. Therefore, it is pos- 
sible to obtain much greater power out- 
puts from watercooled engines. How- 
ever, increasing the compression ratio 
of the watercooled engine results in 
greater heat being produced, with con- 
sequent need for a larger radiator, so 
that the total performance of the air- 
plane is not increased appreciably. As 
the radiator is the main source of power 
plant resistance in watercooled installa- 
tions, any reduction in its size is bound 
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to be uccompanied by an increase in the 


total performance of the craft 


Since the heat absorbed by the air 
from an object is proportional to the 
lifference in temperature between the 


uir and the object under consideration, 
t 1s O is that if the water outlet 
my I could be reased beyond 
hat is n mmon pr the heat 
ould be dissipated faster, although the 
total am » be dissipated would be 
the , both ease 1 hence the 
ize of the radiator could be reduced. 
However! s far as using water as a 
yoling n m, its bo point of 212 
leg. Fal mmediatel ) hold our 

eae 
In | combustior eers, there- 
re, h been striving to find a cool- 
ng m with a higher boiling point 
1an ) allow the engine to oper- 
te at a higher thermal efficiency. Many 
different juids such as mineral oil, 
erosent It solutions, glycerine, and 
have been tried, but 


tther compounds 


Wl have ed. Some are inflammable, 
some have no d e boiling point, and 
livide up into volatile fractions when 
heated le others corrode the metal 
‘ngine parts with which they come in 
contact and deteriorate the rubber hose 
‘onnections in the cooling system. Other 
liquids, i Idition to the disadvantages 
stated, have a low specif heat. 

The engineers of the Power Plant 


Branch of the Material Division, U. §S 
Army Air C have recently 
developed in the laboratory at Wright 
Field an thod of cool- 
ing watercooled types of engines. This 
the result of a 
research 


rps, howe ver, 
ilmost ideal m« 


development has been 


number of years’ intensive 


which has culminated in 


operation of the 


the successful 


system. 


The liquid used in the system is 
known as “ethylene glycol” and is one 
of the simplest of the polyhydric al- 


formula 
has a 
and has 


the chemical 

This liquid 
deg F., 
properties required of 


cohols, having 
CH,OH.CH,.OH. 
jling point of 388 


| 
ill of a cool- 


the 


ing liquid, namely, relatively high spe- 
cific heat (si shtly lower than that of 
water), excellent wetting qualities, and 


»] 


rosive of metals. It is manufac- 


non-co 


tured on and is com- 


commerci ial scale 
ly cheap. It is being used ex- 
industry, 
anti-freeze 
known 
ans a 
its 


parative 
tensively by automotive 
mixed with water, as an 
Since it has been 
for fiftv vears, it is by no me 
liquid, although 


use with high temperature internal com- 


newly discovered 


bustion engine cooling is a new develop- 


ment 
Since ethylene glycol has a boiling 
point of 388 deg. F., it permits oper- 


her tempera- 
before possible. The 
suitable to 


This 


ating the engine at a hig 
ture than was 
found most 


300 deg. F. 


temperature 


operate the engine is 





temperature gives an amply safe margin 
below the boiling point of the liquid. 
In order to allow the cooling liquid 
to maintain an outlet temperature of 
300 deg. F., it must either be pumped 
through the engine at about half the 
speed of the water otherwise used, or 
at the same speed, but in about 
half the quantity. The latte 


one- 


method 


has been found more practical, as the 
size of the piping and the weight of the 
liquid are thus reduced. This alone 
would cut the radiator size one-half. 


However, since the fluid is at approxi- 


mately twice the temperature of the] 
usual water, the radiator size is again 
reduced by one-half, so that as com- 


pared with the watercooled power plant 
of the same power, the radiator size on 
an ethylene-glycol cooled power plant 
is reduced 75 per cent. 

The above analysis points out several 


startling facts, and is the basis for my 
arguments concerning what the future 
holds in the field aircraft engine de- 


sign. 

In the first place, 
indicate, would it not, 
ent predominating type of 
the aircooled radial, 
filled its period of usefulness. It 


would seem to 
that the at 
the engine, 


pres- 


of aviation, but it must pass. 

With regard only to structural de-| 
tails now, the ultimate aviation engine 
will no doubt be of the inve _ in-line 
type, with its single bank evlinders 
hanging below the crankeas The in- 
verted engine has the following impo! 
tant advantages: 

(1) It lowers the center of 
of the machine, 

2) The engine is readily 
to a mechanic working on the ground 

(3) It permits practically unim- 
paired visibility for the pilot, 

(4) Its high center of thrust insures 
better flying qualities by offsetting a 
tendency of the ship to climb when ful 
power is suddenly thrown on, 


er: ivity 


accessible 


(5) It allows a larger gravity head 
for fuel flow from the tank to the en- 
gine, and 


(6) Since, in order that the ship 
tends to dive and increase its speed when 
the engine is throttled, there must bs 
a negative pressure on the tail surfaces, 
the center of thrust must be as high as 


possible, which requirement the inverted | 


engine meets ideally. 


article 


engine as 


(The final part of Mr. Meyers’ 
dealing with the Diesel 
developed for the airplane will be pub- 
lished in the October number of Aero- 
nautics. The Editor believes that Mr 
Meyers’ conclusions will be of interest. 


even to those who are not disposed to} 


agree with him in every particular.) 


will soon have ful-} 
has | 


proved invaluable in the development | 
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Your Chance 
to Enter Aviation 


G Fietp of opportunity in 


THE FASTEST-GROWIN 
the world today is in the business of flying. The 
planes that hum overhead are but forerunners of 
great fleets of aircraft that will fill the skies and 
the landing fields of the future. 

Careers and fortunes will be made in aviation 
in the next ten years—made by men who learn 
it “from the ground up’’—as mechanics, It is 
engines that are making aviation—engines and 
men who understand them. 

The new International Correspondence Schools 
course in Aviation Engines offers you a real, prac- 
tical opportunity to get into aviation. It is com- 
plete, up to date, easy to understand. Every lesson 
in the course has been prepared by an expert 


fitted by training and experience to give you a 
| ee ee knowledge of the subject. Many of the 


Commander 
formerly in 
practical ground 
aval Al 


written by Lieutenant 
Carpenter, U. S . 


lessons are 
Donald M., 
charge of all theoretical 
training of student aviators at the 
Station, Pensacola, Florida. 

This course not only 
understanding of engine theory and principle, but 
an accurate working knowledge of every modern 


| and 
| 
: type of aviation engine— its carburetion, 


gives you a complete 


ignition, 
lubrication, timing, cooling, as well as accessories, 
up-keep and repair. 

Studying with the I. C. S. 
to save up a large sum to tide 
don’t need to give up your present job. 
learn, while 


you do not need 
over. You 
You can 

spare 
It costs 


you 
you earn, studying in your 
time, at home. And you can start no. 

nothing to find out all about the I, C. S. course 
other course that 
the coupon 


in Aviation Engines, or 
interests you. Just 
below. Do it today! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’’ 
| Box 5841, Scranton, Penna. 
Without cost or obligation on my part, tell me how I 
can qualify for the position or in the subject before which 
} 1 irked an X 
C) AVIATION ENGINES 
OComplete Automobile (1) Gas Engine Operating 
Sourse Lj Cc .: plete Gas Engine 
0 Automobile Electric ‘ourse 
Equipment al Architest 
[1 Electric al Engineering (J Architects’ Blueprints 
CJ El ectric Lighting () Contractor and Builder 
| [} Mechanical Engineer } Architectural Draftsman 
{} Mechanica) Draftsman { }Conerete Builder 
Machine Shop Practice Structural Engineer 
C) Railroad Positions } Pharmacy 
[) Civil Engineer 1 Mining Chemistry 


any 


mark and mail 


| 
Surveying and Mapping Agricultur 
Plumbing and Heating Navigation 
| Steam Engineering Mathemat DORadlo 





SUSINESS TRAINING COURSES 





Business Managemen Advertising 

Industrial Management Business Correspondence 

Personnel Management Show Card and Sign 

Traffic Management Lettering 

} Accounting and C.P.A, ind Typing 
Coaching Engli _] Civil Service 


Rai — Mail Cler 


Cost Accounting 
Common School Subjects 


] Bookkeeping [ 
Secretarial Work Hi 


th School Subjects 
Salesmanship Cj Illustrating 
Spanish [() French L) Cartooning 
PRIIIII.xcxsnnesosinnnese cncconpssennnnnnsnenstoosnnesegaoeesaunmeninteneuretneiantebinnss 


Street Address 


City State 
Occupation 
aend this coupon to the Inter- 


If vou reside in Canada, 
Montreal 


| national Correspondence Schools Canadian, Ltd., 
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INVESTIGATE 
THIS 
OPPORTUNITY 


Airplane Drafting and Designing 
is the biggest job in the biggest 
industry of modern times. A 
new field of opportunity has 
been opened up by our improved 
method of training. 


STUDY AT HOME 

EASY TO LEARN 

PAY AS YOU GO 
EMPLOYMENT SERVICE 


Write for booklet outlining interesting 
courses in Airplane Drafting, Aviation, 
Airport Management, Weems System of 
Navigation—endorsed by Colonel Lind- 
bergh, Commander Dick Byrd, Lincoln 
Ellsworth, Admiral Moffett and others. 


Pacific Technical University 
Dept. A 


San Diego California 


Examination and rating by U. S. Depart- 
ment of Commerce applied for. 


Without obligation, please send me further 
information about your Airplane Drafting 
Course 


Name 





Address 





City State 


2QUV AETTNER BLV2. 




















Monthly Financial Review | 


a. 


(Continued from page 75) 


Curtiss Aeroplane & Motor Company, Inc. 
Curtiss Airports Corporation........... 
: 
Curtiss Flying Service, Inc.............. 
aes 
Curtiss <A¢ ropilane Export ( orporution, 


Curtiss-Capront Corporation 
Curtiss-Robertson Airplane 


Wright Aeronautical Corporation 


Keystone Aireraft Corporation.......... 
Moth Aireraft Corporation Unit f.. a 
New York and Suburban Air Lines, Inc.. 
New York Air Terminals, Inc........... 


The right of exchange under the Plan 
Curtiss-Robertson Airplane 
** Tf the 


become parties to the Plan 


entitling each such holder, for a pe riod of three (3) years from the date 


Plan 
Wright Corporation at Thirty 
Wri 

+ The unit 


Class B stock of the 


9 


e 


refc rred to ¢oI 
Moth 


Manufacturing Com- 


Manufacturing Company. 


is declared effective, to purchase one share of the Common stock of 
($30.00) Dollars a share for every two (2 
rht Aeronautical Corporation formerly held by such stockholder. 


mi a 


NUMBER OF SHARES OF THE NEW 
HOLDING COMPANY WHICH WILL 
BE EXCHANGED FOR EACH SHARE 

OF THE OLD COMPANY STOCK 


Class A Stock Common Stock 
One Four and one-half 
Five-twelfths 
Five-sixths 

One and three-tenths 
Five-twelfths 


Pere ROO nae Two 

One Three and one-quarter 
One-half One 

reer reer One 

Two-fifths 

One 


belongs only to holders of common stock of 


plan is declared effective, the holders of stock in Wright Aeronautical Cor- 
poration wh will then be entitled upon exch: 
certificates of deposit for stock of Curtiss-Wright Corporation to an option warrant 


nging thei 
} when the 
Curtiss 


shares of 


sists of one share of Class A stock and a half share of 


Aircraft Corporation, and the offer relates to the unit as 


such and no rights are granted to holders of Class A or Class B stock, as such. 


| tion, it does not seem possible for any 


hitch to occur in the plans for the new 
matter of 
of the com- 
met and formally 
their 


holding 


fact, the 


company, and, as 
Directors of several 
panies have already 


recommended the exchange to 


| stockholders. 


This merger is viewed with consider- 
able sent persons who have 
been following the progress of the aero- 
nautical industry for the past 
It brings together two pioneer companies 
in American aviation, in 
smaller units which have grown 
them. The stocks of the 
going to make up the 
merger are still being traded in on their 
various Exchanges, but the fact that the 


ment by 
decade. 


addition to a 
group of 
up around 


‘rious units 


stock of the holding company is also be- 
| 


ing traded in on the New York Curb 
Exchange naturally robs them of some 


| of their former interest. 


Thus we have in this consolidation 
another striking piece of evidence of the 
healthy trend in the aviation industry. 
Not only are smiller units 
lating for benefit, 
but even 


numerous 
their mutual 
the largest and most success- 

lowing the same plan, which, 
if pursued to its logical limits, will be 
ilizing factor of the utmost im- 
to the aviation industry as it 
severest 


consoll 
ful are fe 


a stab 
portance 
approaches the period of its 
test 

Shortly before the announcement of 
the Curtiss-Wright Corporation merger, 
it was stated that C. M. Keys, head of 
the Curtiss-Keys group, and interests 


closely identified to himself had pur- 
chased the entire capital stock of Pit- 
Aviation, Inc. This company op- 
erates a route covering 1,520 miles in 
daily operation and holds the U. § 
Government air mail contracts between 
New York and Miami via the chief cen- 
ters of population on the South Atlantic 
Coast It has since been repo ted that 
Pitcairn Aviation, Inc., acquired by C. 
M. Keys and associates, was sold by 
them to North American Aviation, Ine 
an investment trust and holding com- 
pany closely identified with the Curtiss- 
Keys group, which already 
Sperry Gyroscope Company. 


earn 


owns the 


has an- 
nounced that plans are being worked out 
to merge that company with the Wayne 
Tool and Manufacturing Company of 
Detroit. When negotiations are 
pleted it is understood that a public 
stock offering will be made of shares in 
the new holding company 

Bendix Aviation Corporation has an- 
nounced that it has purchased outright 
for cash all patents and claims pertain- 
ing to the Stinson brake control mech- 
anism, which should be a valuable ad- 
vantage to its already long list of air- 


Stinson Aircraft Corporation 


coMm- 


craft accessories. 

United Aircraft & Transport 
poration has made an offer to purchase 
the outstanding Class A and Class B 
stock of the Pacific Air Transport Com- 
pany, which they already control. The 
offer is to exchange 3 shares of United 
Aireraft Stock for each share of Class A 


Cor- 
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subsidiary com- 


which 
Cor- 


Inc., 
Aircrait 
tion, rood 


Lakes 
ration, has quired an op 
purchase a 

American 
Engines, In If the deal is con- 
} l f the former 





rights” to ac- 
‘company in 
proportion to their present holdings in 


re k of the latter « 


Company has 
Aviation Cor- 
| is one of the 
eturers of aeronautical 
ont n the country, 
hav ne reput ition 
mong the numero manufacturing 
h use these instruments exclu- 
it On has 
een yuire by the United Aireraft 
& 11 port Corporat Chis confirms 
rumor hich have been abroad for sev- 
eral } that di 3; in the process 
of consummation Th ldition of the 
rel t American manufacturer’ of 
| Important 
rmidable ar- 
ray of units which go to make up the 


rt Corpora- 


Miscellaneous Financial Items 
May 
ported that, in its fi ir months of 
comp \ ] | in earned 

proximately 8600,000, with 


Slist re- 


ne =~ to ipproxl- 

Sb .- 
Dur- 
when 


m $24,775,000 idition to 
CHM TKD I rke rities. 
ing the remainder year, 
the various 


~ i 
] 

1 ? ntral 
{ Pill 


manage- 
mel has e} rT i rther, it is pre- 
Irpor n will be able 
n s of $1 a share 
rl n the comn stock now out- 
An exal vhat can be 
| by l i management, 
: fforded th mpanies which 
7 make up the A tion ¢ 
is trated in tl se of the Fair- 
This com- 
pany reported net ss in 1928 of 
.e first quarter of 1929 
protit 


orporation, 


mpanyv s sa net 


has au- 


tal stock ol 


f anu 





ceive 5 shares of the new stock for each 
old share held. 

Walter T. Varney has sold his inter- 
ests in the Pasco-Salt Lake air mail line 
to interests identified with the Aviation 
Corporation of California and a new 
company called the Varney Airlines, 
Inc., has taken over the physical assets 
formerly owned by Mr. Varney. 

United Aircraft & Transport Corpora- 
tion reports for the five months ending 
May 31, 1929, a net income of $3,527,- 
414, equivalent, after preferred dividend 
requirements, to $1.75 per share on the 
common stock. This with 
total earnings for the vear 19258 of $2. 
per share on the common. 

Thompson Products, Inc. For the 
first five months ending May 31, 192% 
were $646,661, equivalent to 


compares 


earnings 
$2.41 per share on the combined A and 
B stocks. This compares with $417,20s 
or $1.65 per share earned during the 
same period on both classes of stock in 
192s. 
Wright 
This company reports that for the six 
months ending June 30, 1929, net in- 
come will be approximately $1,434,000, 
equal to $2.40 per share on the present 
common stock, against $1,092,000, o1 
$3.64 per share on 300,000 shares which 


Aeronautical Corporat on 


were outstanding in the first six months 
of 1928. 

This statement is extremely important 
in that it is the first actual indication 
slowing down in the 
some aircraft manufacturers. 
estimates of Wright Aeronautical Cor- 
poration earnings had been considerably 
higher and the decline is attributable 
to the inability of Wright customers to 
sell their products. Naturally, the motor 


of a business of 


Previous 


company gauged its production by or- 
urecraft and 
when these concerns could not sell their 


ders from manufacturers of 


planes, orders with the Wright company 
for motors were eancelled or held up 

Another important item in the Wright 
statement is the profit realized from the 
sale of some Bendix Aviation Corp 
stock, which amounted to $350,000. If 
this 1s deducted income, it 
will be found that profit from operations 


irom net 


in the second quarter came to only 
$550,000, or 91 cents a share, and for 
the half year equalled $1,084,000, 01 
$1.81 a share. It does not seem that 


the revised prices which were put into 
effect last November nor the introduc- 
tion of its new line of motors has helped 
the company. 
the fact that 
of almost $72,000 is shown in the second 


a decrease in net income 


rr | 
rhis is substantiated by | | bept. 401, 1031 So. Broadway, Los Angeles, Cal 


| 





Prepare for an 


Aviation 


Career. Get your necessary 


2 preliminary training now 





The call is for men—trained men— 
who can take responsible positions in 
this rapidly growing industry and 
share in its certain future. 

A new book, “Aviation—lIts 


portunities for You”—sent free upon 
your questions 


Op- 


request — answers 
about a career in aviation for you. 
Tells you how to get started; the 
salary you can hope to earn; how to 
get the necessary training to get the 
position and future you want. 


This interesting book also tells you about 
a remarkable new method of Hon Study 
Training that takes you from the ve 
ginning of aviation and guides vo 
to the point where your practica peri 
begins Then, if you want to fly, arra 
fiving instructions at reduced rat Yo 
receive the constant help and guida fa 
Advisory Staff, composed of men in tl " 
ufacturing and = maintenance ind = flying 
branches of the industry As soon a yu 
are ready, you receive the help of an I 


ployment Service, without charge. 


Mail Coupon for 
Aviation Book 


Whether you intend to 
prepar for of f the w paid ground 


ry b 


1 right t 


positions, you should 
send for a 
Aviation - Its 
tunities for You.” It 
outlines a plan that has 
helped many 
men get started in the 
aviation industry. Sent 
free to those who writ 
Mail the cou 


copy ot 
Opp r- 


ambitious 





at once. 
pon now. 


Aviation Book Coupon 


| NATIONAL AVIATION TRAINING I 
| Pioneer Home Study School in Aeronautics | 

l 
| Please nd t fr copy e ~Z , r : ] 

ou m portunitie Al tail ) llome 

; Study Cou ¥ nA iatiou - 
| | 
| NAME. ...-ccccccccccccesseccesecss Age . | 
| | 
| ; I 
| NGAPOSS. 0... eee cece eee e cere eeeeeseeeseeeseenes | 
| | 
| City State. ..ccsses | 


Leeman enanananeDanananananananensan 
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quarter of 1929 compared with the cor- first six months of 1929 of $1,436,306 
responding period last year, although and a net income of $1,172,080, after 
actual shipments of engines were 73 per taxes. This equals 58 cents per share 
cent greater. on the 2,000,000 shares of no par com- 

at » Ol 


Before too heavy an . 

outlay of time or money is made on North American Aviation, Inc. This mon stock outstanding this time l 
an invention, a Search of the Patent - , an 4: 

Office records should bemadetode- | COMpany reports a total income for the writing. 
termine as nearly as possible 
whether or not the same idea has 
before been Patented. The cost of : . 
this Search is small, while the value Below are given the 
FREE BOOK pA. E- ~ Woon aher investors, Stock Exchange and the New York Curb Exchange as of July 19th, with the high for 

manufacturers and attorneys a the year and the previous month's closings also given for comparison : 


Containe valuable infor- thorough, prompt, confidential 









closing prices on various aeronautical stocks on the New York 




















mene a eds the Search Service—plus experienced ‘ 
nearest office below and ® counsel and assistance in every | High Closing Current 
or wi went o ou > " “rs mM £ b 
without charge or obl tle. ee Y Patent and Trademark | 1929 June 19, 1929 July 19, 1929 
CLARENCE A. O'BRIEN | *Bendix Aviation Corp............... ' 95 82% 9354 
oy Patent Attorney | . my =e an 
3187 Security Se { Suite 1108 Woolworth ( tiss Aeroplane & Motor Co.... 173k 159 165 
ComTASHINGTON, “Bihidine } OR t onewvorn city | National Air Transport.......... 484 37% 40° 
a __. | *United Aireraft & Transport....... 162 1165¢ 13614 
United Aircraft & Transport Pfd... 109% 80 897 
| *Wright Aeronautical ( SEE Sti 14914 123 134% 
| | | **Acro Supply Mfg. Co. Bo... 2... 2. 18% 171 17 
el) Aeronautical Ind. Ine. : a 196 17% 19 
. ero J j . ) 4214 2614 26 
For better results order your models, kits, Lert Underwrite rs Cor} . , . 48% 36% 34 
supplies and accessories from a reliable con- Alexander Industries . wy 16% 13% 
cern. . Aviation Corporation of the Americas... 897% 58% 647% 
We only carry the best materials and our | | \ viati sete a pt : 
r viation Corporation be 23%, 17% 16 
prices are the lowest. | ‘ : Pe. pa pa 
SEND FOR OUR PRICE LIST AT ONCE! Aviation Credit Corp SS 235% 17 17 
Indoor Tractor......£0.85 bore r fad wt Pus) er. oN | **Aviation Securities Corp er 494 43 40 
— . « or dro ne.. " ° . . > . - - 
Junkers Bremen. .... 00 Curtiss Hawh oo | | Bellanea Aircraft Corp. of America 24 174 1514 
Stinson Detroiter... 1.50  -«¢youdbreaker . " >1: . aioe reg 
Baby R. O. G...... 75 n. 0. G. 75 T E. W. Bliss Co....... vB 46% o4% 
BALSA | **Consolidated Aireraft Corp ates $456 36 351 
Yo! x 2" ’ oe ” yt we oP | . Q~ - , 
3, x 2 —X 8’...66. 12 iy’ x2 12 | Consolidated Instrument Company... 35 27 18% 
wx 4" x Bll a4e MY x EM Curtiss Aero Export ty 52% 37% 37 
Bearings, .025 Hole, or .055 Hole. Eact ; 5 Curtiss Flvj Sarvie 07 0227, oT 
Mino Silk Tissue, 21” x 31”........ 5 | adr E ly mg vervice, Inne 9 - Ss ~~ 73 
Ambroid, 2 0z., 28c; 4 0z..... : $8¢ | Curtiss Airports ... P 13% 11 11% 
ey eee 18 | Cnrtise R ireraft + < Doe 03 9Q1 
Wing Dope, 2 oz. ......... oes ; r | . sake teid Aireraft, Ltd., Pfd...... no a4 290% 
Bamboo Varnish, 2 oz. .......... 28 Curtiss-Wright Corp . 30% ‘ 
Other supplies at the most reasonable pr Davton Aero. & Engine ( , 19% lsu, 
INDEPENDENCE MODEL AIRPLANE co. | De Haviland Aireraft Corp., Ltd..... 10! g1 
I ‘ J 


Formerly Eagle Mode! Asplone Co. Douglas Aireraft (Ce Inc 45, 












































INWOOD, L.1., NEW Y¥ | . . ° 
| rehild Aviation Cory . 34% O54 
asin — Fokker Aireraft Corp. of America.... 6714 491¢ , : 
Handley-Page ere : 5% 5 5K | 
_ — = | Irving Air Shute Co eae --. 41% 31% 34% i 
| Kevstone Aircraft Cor] : ae 50 40 45%, ; 
National Aviation ; 88 651 6914 q 
| Standard Steel Propeller.. se Ml 347% ad 34% 
ie North Ameriean Aviatio1 a 1914, 171 16 
NEEDS | **Sikorsky Aviation Corp 63% 47 51% 
Thompson Products Cory * 193 GOT! 53 
*Transeontinental Air Transport 33% 27% 24! 
AIRCRAFT 22: > ee | 
**Universal Aviation 17 13 
**Western Air Express Cor} ‘ 691 667% 
DRAI ] SMEN! "New York Stock Exchange *New nee 
a 
New Correspondence Course 83=(| = ———————__________ —____—__—_—_____ sieneneiniianiantan / 
Now Ready from the Old 
1 bd 5] ° 
RECOGNIZED SCHOOL OF DRAFTING From the Publisher’s Quill 
Study at Home—Simple Methods (Continued from page 9) 
3 to 6 Months — Same Instruction as . nw 
our Local Classes. Low Monthly ‘ a — os a ee 
Tuition — Free Employment Service —o 
é In looking over your magazine one second company as found through such ; 
Mail Coupon for Illustrated Book mpressed with the large amount of agency as the Interstate Commerce 
etivities in establishment and develop- Commission, should a second company 
ment of fix es 4 tes ity , : : 
Columbia School of fixed lines and routes from city  }, permitted to operate 
i" pA to ty in our country. “Would like ‘ 4 ‘ 
e : yuld like to have your opinion as 
Drafting & Engineering t seems to me if Congress should 4. o4.ica}i13 Agog marge 
o advisability of such a federal 1: 
(Nineteenth Year) Dass law providing that when one re- aabln ts f on ’ 
. . . ‘ appicabdi¢ ya mautics 
13th and E Sts., N. W. Washington, D. C. sp ible company has established a line , . -° 
“All Branches of Drafting’’ from city A to city B, so lone as such We have given oul ideas on this mat- 
scleei aea esans ashe i es eas einai dine nee nei ws. me ' . eu ter to this sincere and constructive- 
Please send me without obli t s ue mamtains oaase qua : service, a ] ] ] | V 
obligation your new } 1 1 ninded hkiwm: ( ld Ucn 
catalogue on “Drafting and its opportunities second company should not be per- sense , ees . ; wdiatliten R 
mitted to compete with company No. 1 interested in the opinions of our readers 
Name 2 . , mm 
—_—__—_. [his should encourage the establishment Who have thought on this subject. This 
Address of many routes because the investment 18 4 matter of the utmost importance to 
would thereby be protected, and the the entire future of the Industry, and 
City State service likewise regulated. Only when the ideas of our readers along these lines 











_— —i}} public convenience and necessity require would be valuable at this time. 
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Successful Flight from 


Old Orchard to 


Accomplished with 


Watches. Chronometers 


and Chronographs 
Exclusively! 


Pathfinder plane, piloted by 
Capt. Yancey and Rogers Q. Wil- 
liams, that made the flight from 
Old Orchard to Rome was 
e quipped with Longines watches, 
chronometers and _ chronographs 
exclusively. Capt. Yancey is an 
authority on navigation and thinks 
that the Longines instruments are 
the best to be found for accuracy 
and dependability the world over. 
As soon as the American flyers 
reached Rome they cabled us the 
followin “LONGINES 
WATCHES & CHRONOM- 
ETERS WORKED PERFECT- 
LY ALL THE WAY.” All the 
greatest scientific flights all over 
the world were made with Lon- 


gines timepieces excl usively. 





A.Wittnauer Co. 


Est. 1866 


402-404 Fifth Ave. 


New York 
Chicago 
Montreal 
Geneva 





Rome 








| and motors, or second hands, also parts 


| completely 





Alexander Aircraft Co., Dept. 19, Colo- 
rado Springs, Colo 


| rock. 


Classified Advertising 





DEALERS 

FORTUNE IN AIRPLANE SALES | 
—Under this plan a salesman should 
sell at least one Eaglerock a month—a | 


net monthly income for him of from | 


$1,000 to $1,500. Our two weeks free | 
sales training course makes you ready to 
get the money. We equip salesmen who 
qualify with a free demonstrator Eagle- | 
You can offer buyers an easy plan | 


of time purchase. Write for details 


WANTED 
WANT TO BUY—crack-up 


planes 


Braley School of Flying, Wichita, Kan- 


Sas. 
FOR SALE 
FOR SALE— Curtiss OX5 
pulled from U. 8. air service planes for 


60-hour overhaul @ $450. These motors 
guaranteed to | 


motors, 


overhauled, 


| turn up and perform like new, $650 


| $400. 


Co., Ames, 





Also one brand new Anzani 120 h.p. mo- 
tor $550. One brand new 80 h.p. Anzani, 
One Anzani run 40 hours $250 
American Eagle Aircraft Corporation, 
Fairfax Airport, Kansas City, Kans. 


AIRPORT FOR SALE — Well | 
equipped field located one mile south of 
Ames, Iowa, and Iowa State College, on 
the busiest road in the state. New pave- 
ment opening August 15. Steel hangar 
Electric lights. Runways graded, rolled, 
and seeded. Gas pumps in position. 
Parking space for cars. Excellent op- 
portunity for student training, passenger 
work, sales and service. Write for de- 
tails, Joe V. Gerbrach, Ames Theatre 
Iowa. 





CLUBS 

FLYING CLUBS—Are you interested | 
in organizing a flying club? The Mar- 
shall Flying Association wants you as a 
member and will tell you how to secure 
the money and start your club. Wings 
and membership card for all members 
Address Marshall Flving Association, 
™ Marshall Flying School, Dept. 116, 


‘ 


| Marshall, Mo. 





- MODELS 

2c POSTAGE STAMP—Brings you | 
complete Model Airplane Supplies Price | 
List. A. A. C. Model Aircrafters; 340 
East 188th Street, New York. 


MODEL AIRPLANES—and Supplies 
at Lowest Prices. Send stamp for cir- 
cular. F. B. MODEL AIRPLANE Co. 
1627 St. Johns Place, Brooklyn, N. Y. 
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Oakland Airport, campus of Boeing School of Aeronautics 
eal year-round conditions 


‘BOEING SCHOOL 


of AERONAUTICS 


First University 
of the Air 


ERE is the First University of the Air—a 

school for the man who wants not only in 
struction in flying, but who wishes to fit himself 
for a career in this rapidly expanding industry, 
including executive responsibilities. Aviation, like 
every other business, is becoming a matter of 
organization and management. At Boeing 
School, courses never offered before, or 
given only in a comprehensive way in uni- 
versities, will be included in the curriculum. 


A Remarkable Backing! 


| The Boeing Airplane Company made planes that 


Boeing pilots flew on Boeing routes to establish a 
performance record in commercial flight of 534 
million miles in two years. Boeing affiliated plants 
made the propellers, and engines, too. And now 
Boeing School makes it possible for you to 
get superior training, both ground school 
and flying, with a background like this! 
Examination and rating by Dept. of Commerce 
applied for. 

Get complete information on the Boeing School 
of Aeronautics, which offers various courses, 
ranging from private pilot course to Boeing mas- 
ter ground and flying courses. Send the cou- 


pon, or write, NOW. 


BOEING SCHOOL 


of AERONAUTICS 


Division of United Aircraft and Transport Corporation 
Airport, Oakland, California 


—— Coupon for Information 


BoeinG ScHOOoL OF AERONAUTICS, 
Dept. F, Airport, Oakland, California. 

I am interested in the Boeing School of Aeronautics 
course I have checked: 
C] Private Pilot 
5 brs. ground school. In 
ur, 10 brs. dual, 8 solo. 


[] Transport Pilot 





C) Limited Commercial 
5! hrs. ground school. In 
air, 15 hrs. dual, 35 solo 


100 brs. ground school Master Pilot 
In air, 50 brs. dual, 150 O . ‘ . 

rlo Big plane flying. Open to 
[] Master Ground transport license holders 


Sc h ool 


Includes university sub 
jects 864 hrs., 18 sub 
jects ing 


[] Master Mechanic 
Training for manufactur 


Twenty-two subjec ts 
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| B a. a 
uyers Service 

Prospective purchasers of planes, accessories or other equip 

ment may obtain from AERONAUTICS advice and information 


& concerning all products now on the market. Data on the 


performance, price and specifications of planes may be had 





for the asking if you are planning to become an owner. 


Accurate and specific attention will be paid to all inquiries 








| addressed to ““Arronautics Buyers’ Service.” 











$8.50 LEARN TO FLY $8.50 FLY —Los Angeles to El Paso 


Rael at our New Airport ,?@ via Phoenix, Tucson, and Douglas 
lesson "4 esson s dard Airli: » & i t ti 
eenres Sever Teen Soe OO tn Be Laue Gupes-Selmetse 0-40 0hEece. 
JAMAICA SEA AIRPORT WRITE OR WIRE 
Rockaway and Springfield Blvds. STANDARD AIRLINES, INC. 
Laurelton 0750 JAMAICA, N.Y. 107 W. 9th St., Los Angeles 




















"seen wan "] Eagle Airport School of Aviation 

















The Aircraft Supply House HINCKLEY, ILL. 
What do you need—JN & Canuck perce OXS & OXX6 spares, or general 50 miles West of Chicago 
utility supplies? If so, you need look no further Most Complete training either by the hour or course. Distributors 
complete + a e - _country.._ Sen d Fo lg 3 ome | for the Air-King, Exclusive Agency Northern Illinois, South- 
Fhe ee, ca. ern Wisconsin and State of Iowa. Agency for Stinson Mono- 
SPECIAL giles taf matateee oes sioner 2 LINDERS} planes and Monocoupes. Examination and rating by the 
1435 EQUITABLE BUILDING, BALTIMORE, MD Department of Commerce applied for. Write for information. 








AIRPLANE SPRUCE 


Large assortment of kiln dried Spruce, graded in accord- 
ance with U. S. Specifications by Pacific Lumber Inspec- 
tion Bureau. Write for prices on one piece or a carload. 


FRANK PAXTON LUMBER CO. 
65 Kansas Ave., KANSAS CITY, KANSAS 


eee een f 
Bifacs 
uunppere FIELD/ . 




















Flying Instruction for Private or Westchester County’s only airport. ILLUSTRIERTE 
Limited Commercial Pilots’ licenses. Operated under Dept. of Commerce 
Preliminary instruction in Wright regulations. Planes torent forshortor F L | J G e W O eS H E 
J6 Challengers. long trips. Planes and pilots licensed. 
Periodical for Furthering Air Travel in the Service of Business and 
International Traffic 
Sales agents for Fairchild, Challen- Westchester Airport Corp. (Barrett Air Travel-Engincering Air Travel-Business 
ger and Stearman planes. Also for Airways), Armonk, N. Y. New York Air Travel-Policy 
Fairchild Aerial Surveys. Used planes City office, Chanin Building, Tel. Appears Monthiy Annual Subscription Price Mark 28.00 
bought or sold on brokerage basis. Caledonia 6188. . s : 
Westehester Alrseort VERLAG FUER DEUTSCHES FLUGWESEN 
“ * - P Berlin-Lichterfelde, Augustastrasse 18, Germany 








We Build Everything for the Airplane AERONAUTICA 


MONTHLY INTERNATIONAL ILLUSTRATED REVIEW 


Steel Fuselages, landing gears, tail surfaces, wings, gasoline 
& ee gs, 8 Medium of Fiying and Aeronautical Construction of Italy 





tanks, etc., built to specifications. Complete Departments Whatever is of interest in aerial navigation, one may read in this periodical, one of 

in every branch, Prices and Service attractive. the most valuable and most widely circulated of the aeronautical publications. 
Subscription: one year 100 lires Sample copy 10 lires 

Revelation Aircraft Co., 225 W. 57th St., New York City AERONAUTICA, VIA GESU, No. 6. MILAN (ITALIE) 
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| A National Air Academy 
By Senator Henry S. Allen 

U. S. Senator From Kansas 

—— — db 
PEED and efficiency are constant the United States. Here, the Govern- 
demands of our modern civiliza- ment would have the advantage of rela- 
tion. Leaders of industry and _ tively cheap land for buildings and air- 


commerce are looking to air transporta- ports, compared with some of the indus- 
tion, the fastest means ever devised by trial centers of the East and far West 
man, as one of the logical answers to Airport facilities already are provided 
these demands in the future. by eight flying fields, five of them strictly 

At the same time, military men are factory properties, embracing a total of 
s in the light of plans nearly 1,600 acres. The Wichita Mu- 


considering airways i f 
for the national defense. The art of fly- nicipal Airport, now being developed, is 
ing is becoming so | developed that, a tract of 640 acres of virgin soil. 
in case of war, the major theater of ac- In the vicinity of Wichita, flying con- 
might be transferred to the air. ditions and visibility are good through- 
The well considered suggestion of Mr. out the year. There is much level farm 
W m B. Ziff, publisher of AEronav- land over the surrounding country, a 
S magazine and a close student of factor of safety for student aviators 
e problems of aviation, that the Fed- faced with the possibility of forced land- 
eral government should establish a Na- ings. 
tional Air College, is both timely and Wichita’s air industries, unexcelled 
‘ nt. for diversity and concentration by those 


Such a college would build up a fine of any other city in the United States, 
personnel of well-trained aviators, just would offer valuable laboratories for 


s the United States Military Academy students in a Federal flying school. The 
at West Point and the United States country’s first commercial airplane fac- 
Naval Academy at Annapolis now are tory was established in Wichita about 


¢ some of the finest young men ten years ago. This year, six airplane 
f our coun for service as army and _ factories will produce some 2,500 planes. 
navy officers. It would offer new op- Six more producers are in the experi- 
housands of young men mental stage, and six are being organ- 

ho have their hearts set on entering ized. A million dollars’ worth of con- 
f aviation, but who now are struction in Wichita’s aeronautical in- 


I u ft 
kept out by the lack of facilities. dustry is now under way. 
By working in cooperation with the The citizens of Wichita, confident in 
Federal departments of War, Navy, and the future expansion of the airplane in- 


Commerce, a National Air College would dustry in this middle western city of 
be a powerful factor in stimulating fur- 115,000, earnestly desire the establish- 
ther public interest in aviation. ment of a National Air College. They 

I believe that Wichita, Kansas, chris- believe a careful study of the situation 
tened “The Air Capital,” by us who live would result in the establishment at 
there, would be an ideal location for Wichita, and they are ready to respond 
the National Air College. Wichita is to the opportunities for national service 
ituated near the geographical center of which such an institution would bring 











What Is the Law? 
(Continued from page 19) 
magazine in their actual experience, or State legislitors interested in uniform 
rise as speculative problems in the legislation may take advantage of this 
minds of aeronautical thinkers or stu- department of AERoNaUTICS. Attorneys 
dents. Queries on subjects of aeronau- are welcome to use this service in any 


tical law should be addressed to Legal way and references to American and 
Interpretation Dept., Arronavtics, with European decisions covering points in 
self-addressed and stamped envelope. aeronautical law will be given. Officials 
Where reply by wire is sought in pressing of municipalities are free to consult 
matters so state. Otherwise your mail ArEronavtics to obtain the latest infor- 
will bring you your reply—or watch mation of a legal nature pertaining to 


this magazine. Some of the questions aviation activities as they affect cities. 
will be answered in these pages. Operators, private owners, pilots and 


This department is open, not only to all others are to feel free to ask any ques- 
the laity, but also to lawyers, legislators, tions of a legal nature and to make full 
and city law-makers as well. use of this service. 

















LEARN to FLY 


At a CURTISS SCHOOL 


The new Curtiss course is now 
ready. It was prepared for you 
’ by civil and military experts. It 
is standard at each of the 35 
Curtiss schools. It is conducted solely by 
instructors who have taken the special 
Curtiss Instructors’ Course. 
In this splendid modern course only the 
finest equipment is used—including the 
highest priced training planes. 
Avail yourself of this first-class training 
and properly prepare for a high place, in 
the fascinating business of aviation. 
Flying school courses 
for ae seeking pri- CURTISS 
vate, commercial or 
transport flying li- FLYING SERVICE 
censes. Ground school 
courses given with all “World's Oldest 
flying courses are also 
offered separately. 


Those over 16 are in- pm - : ; 
wited to write for 27 WEST S7rm STREET 


information, NEW YORK CITY 


Examination and Rating by the Dept. of ¢ 





Flying Organization 











FLY WITH US 


Our first airplane, three place bi-plane, 
built by the club, is out fiving. Work 
has started on the second club ship, a two 
place cabin monoplane. Our method of 
training and our plan of building are of 
great advantage to our members. 
Members are now receiving instruction 
in their own plane. Dual instruction $10 
an hour. Solo $5 an hour. 


Only a limited amount of Life Memberships ope 


EDGEWATER FLYING CLUB, Inc. 


Office; Flying Field 
3410 Montrose Ave. Cook County Airport 
Chicago, Illinois. 8700 Irving Pi. Blvd 











Compressed Air Motors 


6 CYLINDER “SPEEDAIR CHALLENGER” 





Build a model plane and use this finest 6 cylinder 

model aero motor. Will turn 17" prop. 1200 

R.P.M. and run for 1 minute on our tank, 

Flies 4'4 to 6 foot models. We sell 5 foot Lock- 

heed-Vega motor model—also 24” wingspread 

Curtiss Hawk rubber driven. Motors $16.50 each. 
Send 10c coin for illustrated catalog. 


MINIATURE AIRCRAFT CORP. 


83 Low Terrace New Brighton, N. Y. 

















| Authentic Airway Information 
ON ALL AIR LINES 
PASSENGER— MAIL—EXPRESS | 
| Schedules Equipment 
Rates Offices 
Maps Officials 
Published Monthly 
| The OFFICIAL AVIATION GUIDE 
| 105 W. Adams St. Dept.A Chicago, Ill. 
$5 per year single copies 50c 
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Panama Is 


By Gen. William Mitchell 


(Continued from page 14) 





tain a vietory in war with alarming sud- 
cenness. 

In planning the defenses of the Pan- 
ima Canal, let us bear in mind that we 
must not sit on the Canal with our air- 
raft and try to hatch it. We must get 
ff on the fringe of islands that stretch 


W ASH | NGTON’S from Florida to South America and there 


conduct an air defense. Porto Rico and 


AVIATION the Virgin Islands are the central posi- 
tions for the defense of the Canal from 
the Atlantic side, as they are almost 

HEADQUARTERS equidistant from Florida, the Canal and 
the coast of South America. 


It is true that submarines could pierce 


| 





Clubrooms for Exclusive Use 


] 


this curtain of islands by keeping under 
of Aviators. the water as they came through the gaps 
vetween, and they could come up within 

. peat 
Special Aeronautical Rates. |*it torpedo range of the Canal and prob- 
iy bit it; but in the Caribbean 5dea, 
th its clear water, defending sub- 
marines, together with aircraft, partic- 
CARLTON HOTEL ularly dirigibles carrying airplanes, could 
prevent a serious attack. Airplanes can 
16th and K Sts., Washington, D. C, |land and take off from dirigible airships 
vith ease, “irships make the best car- 

CLEM W. GERSON, Manager ‘ , ' “eer 

o riers for airplanes, much better than a 
sea ship ind more economical te build 
operaie. An airship can launch all 








————— ind 





iurpianes at once, 15 or 20 of them, 


Your MONEY BACK ie immediately develop its full air 


If you don't find Selley jpower. A sea ship has to launch them 
Champion Kits perfect in }a very few at a time. A seaship carrier 
design, simple to build 
and of fine flying 


qualities. 







{matched against an airship carrier would 





lefeated at once. 

| On the Pacific side, we find several 
| 

| 

| 

| 

| 

i 





slands that could be occupied and used 
las aire raft bases for operations against 
the Canal. Cocos Island and Malpelo 
Island, or the whole group of the large 
{Galapagos Islands which are about the 
listance from the Panama Canal 
las is Porto Rico, something like 950 


miles would serve nicely. The Gal ipagos 





\ciual Photograph | | , 
Columbia Model Islands are extremely important as they 
ag tye! 1 lcontrol the Pacifie approaches to Pan- 
Champion Kit. yma They belong to the Republic of 
Send for any of these Selley Ecuador in South America. A defense of 
Champion (Semi-Constructed ) the Panama Canal on the Pacific Coast 
Model Airplane Kits—designed || |could well center on these islands. 
by **Selley,”’ famous flyer of We need only about 2,400 airplanes in 


Model airplanes. If you’re not 
entirely satisfied, send it back— 
your money will be immedi- 
ately refunded. 

Curtis Ace $4.25 Columbia . . $6.75 
Bremen . $6.25 Spirit of St. Louis $7.25 
Stinson Detroiter Bi-plane $7.75 
(15c additional west of Rockies) 


Complete catalogue of Champion Model 
Airplanes, Parts and Supplies Sent for 5c. 


Defenseless 





our front line air force to deiend this 
country against any foreign attack that 
can be launched against us, practically 
the cost of two battleships. The airways 
which these would use, the men who 
would fly them, the mechanics who 
would keep them up, can almost all be 
used in time of peace for some commer- 
cial purpose and not be a drain on the 
government such as exaggerated navies 
are. But we have no real air force in 
the United States. 

What a preposterous thing it is for 
the Army to keep people thinking that 
we should line our costs with greut 
fixed cannon that sling pumpkins out in 
the water for the purpose of hitting bat- 
tleships that may come over and attack 
our cousts. These fellows hope and pre- 
sume that in case of war, a battleship 
will come and sit out there in the water 
broad davlight and allow itself to be 
hit. Of course no such thing will occur, 
but an attack will come through the air, 
and these monster cannon, a relic of a 
bygone day, will be practically useless 
Each time we emplace one of these |] irge 
seacoast cannon, it costs us a half mil- 
lion dollars. 

The Navy tries to make us believe 
that surface fleets will still be used in 
war; otherwise they would have to get 
out of the surface ships and into sub- 
marines. They don’t like submarines be- 
csuse these are constricted in their area, 
the beds are uncomfortable, the air is 


bad and one cannot smoke and have a 
good time; but they are the only effec- 
tive weapon left in the sea, so greatly 
has the influence of aviation modified 
the principles of national defense. 
When we see our poor misguided coun- 


try still leaving the development of avia- 
tion in the hands of the Army and Navy, 
we can appreciate how utterly helpless 
we may be in case of a national emer- 
gency, if we have to face one of the 
great air powers of the world, such as 
tussia Germany, England, France, 


, 


Spain, Italy or Japan 








A. F.SELLEY MFG. CO. 
1405 Gates Avenue, Brooklyn, N. Y. 
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CONCLUSION—Terminology. 


Used by 20 Flying 
Schools in all parts 
of the United States 
and Canada as a 
plain English text- 
book. Here’s a typ- 
ical letter: 


““Your book ‘The Modern 
Airplane’ was chosen by the 
faculty of this school for a 
text book from a repre- 


sentative collection of books | 


regardless of their price. 
We highly recommend this 
book to anyone interested 
in aviation.” 


R. V. Traper, Mgr. 
Pittsburgh School of Aviation. 


-_------- USE THIS COUPON — — - — —— — 
ROTH-DOWNS AIRWAYS, Inc. 


2510 University Ave., 

Saint Paul, Minn. 

Here’s my dollar. 
“The Modern Airplane.” 


|. ee 


Address 


Rush me postpaid a copy of 





improved 





SEEISALL 


created by the makers of LAMOGLAS “Eyes for the Skies” 





[a in 


details of frame construction 
and finish, including a hinge 
front, make this new Seesall 
the most attractive as well as 
the most comfortable and 
widest vision goggle for flyers 
--- Price with clear bent cy- 
lindrical ground and polished 
lenses $15.00. With tinted 


lenses $17.00. 


goup hy dealers every- 

where—but if more con- 
venient—send us your check 
for $15.00 {$17.00 if tinted 
lenses are desired} and 
we'll send you your im- 
proved Seesall by return 
mail. If not satisfied with 
your purchase you may re- 
turn it and money will be 
cheerfully refunded. 


JV HOLESALE orders, 

west of the Rockies, 
filled from stock by R. 
Mohr & Sons, Mobr 
Building, San Fran- 
cisco, Calif. In Canada: 
Ericson Aircraft Ltd., 
45 Jarvis St., Toronto. 





WRITE FOR CATALOG OF 
GOGGLES AND FLYERS’ APPAREL 
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66 EAST 131st ST., NEW YORK 


























Mid k= 


Every Thing You 


Desire in a Hotel 





Every possible comfort, food famous 
for its excellence, a soul-refreshing 
sense of relaxation—these you will 
enjoy at Tue Drake. But when you 
wish theatres, shops, the myriad day 
and night activities of this great 
city, a few minutes’ interesting walk 
will take you to the heart of Chicago’s 
busy Loop. A truly remarkable com- 
bination in a great city hotel. Rates 
as low as five dollars a day single room 
with bath, six dollars double. Special 
discounts for extended stays, Write 
for Illustrated Booklet, Edition 3. 


™ DRAKE 


HOTEL Chicago 


Tue Drake is under the 








Blackstone management, 
the world’s standard in 
hotel service 
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TRADE-MARKS 
iH fs 
| ai 
i 
HK] 
Without charge or obligation, w | al | 
inform you on any questions you may HY 
put to us touching on patent, trade Hi 
mark and copyright law You y HI 
ask: ‘“‘Should I protect myself by pat | 
ent, or register under the trade-mark HI} 
or copyright laws? What kind of a j 
patent should I obtain?’’ and many HT Ke] 
other questions that may occur to you | 
These are vital points to consider and 8 
questions will be cheerfully answered | 4 
Evidence of Conception K 
Before disclosing your invention to any- H 
one send for blank form “EVIDENCE 
OF CONCEPTION” to be signed and HI 
witnessed. As registered patent attor 
nheys Wwe represent hundred of nventors H 
all over the United States and Canada in } 
the advancement of invention The form | | 
“Evidence of Conception,” nple | 
structions relating to obtaining of paten ita! 
and schedule of fees sent upon request | | 
LANCASTER & ALLWINE | 
+ 
471 Ouray Building 
Washington, D. C. | 
Originators of forms, ‘Evidence of 
Conception.”” } F 
Hh 
oe x3 2 + ee 2 ee + ee + ee + ee 6 ee es =) 








AERONAUTICS 





Aviation Stocks in Greater Favor 


(Continued from page 31) 





ion, considered the “bugaboo” of early 
| summer, has been forgotten by traders, 
but it is still with us. The Federal Re- 
serve Board has apparently relaxed its 
policy to extent to 
seasonal increase in 
needs for autumn trade, but 
high interest rates still constitute the 
greatest brake on business prosperity as 

ell as the stock market. 

From a fundamental standpoint it ap- 
that most boomed stocks are still 


ight money some 


finance the 





siness 


pears 

selling too high. Their purchase is, 
therefore, not advisable from a true in- 
estment standpoint. On the other 
hand, the general market may continue 


o advance still further, and at even in- 


creasing pace, until the breaking point 
is finally reached. 
The only basis upon which purchase 


of stocks is justified at this time is for 








early shake-outs will be very 
tained and such sharp dips may merely 
offer opportunities for picking up the 
best and strongest issues for 
tive and short-term play. 
Thus far in the new upward move- 
ment the aviation stocks appear to have 
lagged somewhat behind the leading 
groups, due perhaps to the rapidity of 
previous run-ups earlier in 1929 
last year. It seems reasonable to as- 
sume, however, that if general market 
conditions continue satisfactory, the air 
group of securities will come in for more 
spectacular gains before the speculative 
fever of the public is finally quenched. 
We have previously called attention 
to the possibilities of a depression in the 
aviation industry which is called for by 
past history and economic theory. With 
most aviation stocks already selling at 
high levels, they should not be touched 
except for speculation. From such a 
standpoint, however, such concerns as 
Wright Aeronautical, Curtiss Airpl:ne, 
Fokker, Bendix and United Aircraft 
have unquestioned possibilties. In the 
field 
Western Air 


rood position 


LOng-sus- 


& specula- 


and 


concerns as 
and Uni- 


such 


transportation 
| ae 


versal seem in 


Express 








Airing Armament Secrets 


speculation, but from that angle there 
seems to be many issues which could 
produce attractive additional profits for 
holders. The advance of the gen- 

eral market has been so rapid that sharp 
reactions must be expected, if they have 
not already materialized by the time 
these lines reach readers. It hardly 
seems probable, however, that such 
(Continued 

One of the best of the more recent 

cemplifications of the growing Ameri- 
n policy to dispense with secrecy was 

he landing of the airship Los Angeles 
n the aireraft carrier Saratoga, and the 
mmediate publication of its details. It is 


England would have found a 
quiet spot on the North Sea for this 
and there would have been 
afterward from the offi- 


likely th 


experiment, 
no statement 


from 


clals such as 


page 30) 





Admiral Moffett’s state- 
Los Angeles experi- 


signs too that the 


ment reporting the 
ment. But there are 
British have given 
“mystery aircraft,” having le 
the only mystery concerning them 
the reason for their 

The aviation of the 
privacy than 


business of 
earned that 
was 


up the 


mysteriousness. 
future can have 
no more Irvin Cobb’s 


goldfish. 


Wetaa 


austin 


CS 
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For Lighter ’planes... 


CAMERON 


SIXTY HORSEPOWER 4-IN-LINE 
areerne 








Eliminating the difficulties encountered in 
adapting paiiel engines to lighter planes ... 
where streamlining i is the most vital fac- 
tor...this new straight-line engine gives 
more power in proportion to weight 
and displatement than any power- 
plant in its horse-power class. 


A DESCRIPTIVE FOLDER WILL BE MAILED ON REQUEST 


National Aero Corporation 


100 East 42nd St. Sales Offices New York City 











FLIGHTS INTERSTATE, INC., are pioneer operators of a 


dailv Ast Park-New York City air-line route, offering to 
the air-minded traveler of the Metropolitan area the speed, 
cleanliness and convenience of air travel in famous Bellanca 
cabin planes, powe ae ~ the Wright Whirlwind Motors, flown 
by finest type transport pilots. 

The compa 1s available fast biplanes and monoplanes, 
r red with Whirlwind Motors, for hire to those desirous of 
rapid transportation to anv point. Charter of these ships may 
be arranged at Company Offices, 551 Fifth Avenue, or leading 


hotels in New York 


AIR TRAVEL BUREAU 


Central Booking and Information peter ber All Air Lines 
Telephone Murray Hil! } ooo 





At our New York Executive Offices, we maintain an Air 
Tray Bure where information regarding Air Travel 
throughout the United States and Europe may be secured and 
bookings arranged for any point, with a minimum of incon- 

€ Traveler 

We invite the Traveling Public to use this Bureau at any 
time There is no charge for the service. Telephone Murray 
Hi 6 and ask for Miss Shaw. 


TRAV EL THE MODERN WAY — 
THE AIR WAY! 





FLIGHTS INTERSTATE, Inc. 
551 Fifth Avenue New York City 


Telephone Murray Hill { 278° 
Airplane Transportation 
Sightseeing Airplanes 

Charter Ships Anytime Anywhere 


SWIFT, SAFE, COMFORTABLE TRAVEL 
for PLEASURE for BUSINESS 
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BROADFIELD 


——— M O d e | Too. 


~-e BETTER 


rucHte Aeroplane ASSEMBLY 
CONSTRUCTION KITS 


BROADFIELD ERE is a model plane of 


° ° bird-like beauty that gives 
Giant Chic-A-Dee unsurpassed performance. Made 
record flight of 7 minutes, 15 
NO. 2 R. oO. G. seconds. Sweep back wings in- 
sure stability. May be flown in- 
doors or outdoors. All die-cut 
parts of balsa wood. All wire 
parts formed. Unbreakable 9” 

bent wood balsa propeller. 
The Giant Chic-A-Dee gives 
amazing performance. Created 
rm sensation at recent contest in De 
troit. Possessing all ultra-mod- 
ern construction features, it is 
truly a prize-winner in duration 
flights. Complete construction 
kit, which mav be assembled in two hours, is sent direct for $1.00. 


Big, new Catalogue sent FREE with order. No. 2 Kit, $1.00 


BROADFIELD 
CHIC-A-DEE NO. 1 R.0.G. 


ERE is a smaller model plane that 

possesses all the finer features of 
the Giant Chic-A-Dee. Gives beauti- 
ful performance both indoors and out- 
doors. It has unbreakable bent wood 
propeller and sweepback main wing. 
Complete construction kit, with direc- 
tions, assures perfect and quick assem- 
bly. Complete kit at soc includes big 
FREE Catalogue. No. 1 Kit, 50c 


“APPEARANCE PLUS PERFORMANCE ” 
TIGER MOTH (TIGER MOTH is truly the aristocrat 
of - . Exquisite in line =e 

r ig D f verformance, it is the 

R. O. G. fast Saal te eeu ‘plane peréectien 


Weighs but 1'% oz. assembled. Fuselage 
measures 1734”—main wing 26°—pré 
peller 9”. Main features are the re 
movable propeller and motor stick and 
the adjustable wing and stabilizer. Con 























plete construction kit includes die-cut 
balsa parts, formed wire parts, swee; 
back wings, cabin, cement, Airtite 


Covering, color dyes, winder, etc. Tiger 
Moth Kit is sent direct for $3.75. New 
Broadfield Catalogue sent FREE with or 
der. Check proper squares in coupon 


and mail today. No. 200 Kit, $3.75 
Catalogue Sent Separately for 10c 


If your dealer does not carry Broadfield Models —Send your order direct 








BROADFIELD AEROPLANE CO., Dept. 19. 
Hempstead, L. I., N. Y. 





— I am enclosing $1.00 > IT am enclosing 50c. 

. Please send me _ the Please send me the 
Giant — ni — Com Chie-A-Dee No 1 Com 
a Con t Kit to- plete Construction Set 

ther wi th your nen Cata- Also your new Catalogue. Catalogue 
lo eue. 
WAGE 6.606.0660656090005600005460000600600060800060000000880000099008008 
TAATESS cecccccccccccvecccsececcesscceeseseeeesesseseesesersssesssseess 
City. cccccece cccccccccesveses PPPTTTT ITT TTT TTT PIR. 6 00cdedcccsececee 
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The Flying Movies 





low that his cockpit apparently was 
empty. A second wing s hung 
from the upper wing spars, quite close to 
the cockpits. This set-up gave “big 
heads” of the occupants of both cox 
pits or of either cockpit, depending upon 
just how the camera was pointed and 
the lens used. In all these shots effort 
was made to show the horizon and the 
ground moving below in order to show 
definitely that actual flying was taking 
place. One such shot | the in- 
structor to drop the controls, turn, kneel 
in his seat, and sock his student who had 
supposedly frozen to the stick, with a 
Pyrene fire extinguisher—all at four 
hundred feet altitude. The instructor’s 
frantic dive for the stick as soon as this 
action was completed invariably showed 
up on the uncut film and caused many 
a laugh when looking at the “rushes” 
and some anxiety as to whether we 
hadn’t better get it on the ground. 


mount W 





requires 


At Pensacola the planes were painted 
to match the NY-2s that we had used 
at San Diego, and all shots made were 
sufficiently long so that faces could not 


be identified. Many automatie camera 


} 
were also 


Lieutenant 


th the saddle mounts 


made at Pensacola, the pilot, 











Walker, USMC, sidestepping water tanks 
ind lookout towers with ease and dex- 
t vet coming so close to them that 
evel breathed a sigh of relief when 
his hop was finally over. A cameraman 
rod¢ th him on most of these shots, 
S ere too far away from the 
studio, where all film is developed, to 
g he rushes sent back to us, and hence 
( ed a cameraman’s opinion as to 
h S s were ill in the ean.” 
In e scene in the picture a student 
stalls Is in a tailspin, crashes, and his 
e b S This was actually made 

s 10 $ First 1.shot of the plane 
I gy into a st ll nd starting to 
drop into a spin made from a camera- 
pl Pe NnsAacoia ~ I l se shot of 
t] ide showing his terror-stricken 
f nd the ground below him swirling 
sh ins, made in a tailspin with a 
¢ mount at San Diego; third, shot of 

h » as it spins do rd, made 
sideslipping the cam plane close 

e the spinning plane for some 

1500 feet with Pensacola unmistakably 














: DE LUXE 


| WRISTAG 


‘The Identification 
of Aviation” 
Worn by Pilots, Students, 


and all others allied with 
j 





ABOVE MODEL, SILVER TAG, 


PARKER & 


616-18 ARCADE BLDG. 





WHITI 


Write for circular showing other patterns 


Manufacturers of Aviation Pins, Emblems, Identification Wristlets 


the interests of Aviation. 


METAL MESH BAND, $5.00 


COMPANY 


ST. LOUIS, MO. 











Low : 


SEVENTH AVENUE 


This beautiful hotel, with its 


Renaissanc e period, 








>t 
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’ HOTEL MANGER + 


NEW YORK CITY 

“The Wonder Hotel of New York” 
splendidly furnished sleeping 

rooms and distinctive public rooms of tl 
affords the traveler a 
background. In the very centre of 
offers the unusu al adv antage 
accommodations amid a quiet, dignified atmosphere. 
Rooms with running water (for one) $2.50 
Rooms with shower or bath and shower (for one) $3.00-5.00 
(for two) $4.00-6.00 
Parlor, bedroom and bath $10.00-12.00 


REID 


50th-51st STREETS 


“A Modern Marble Palace” | 
the colorful Spanish 
most restful | 
town Hotel Manger | 


of -asy acce ssibility, select 


(for two) $3.50 





NO HIGHER RATES 
— xO 





in the background; fourth, the plane 
crashes, made in miniature in a tank at 
Culver City; fifth, the plane burns 


made by actually burning wreckage at 
Pensacola. The way these various shots 
matched and blended, 11 the im- 
pression of a single almos 


ing 
Instantaneous 
happening, is almost uncanny 

In The Flying Fleet all 
made in miniature because 
consider it worth 
lives by having stunt men actually do 


I ishes were 
we did 
human 


not 
while to risk 
them considering the slight 
ment in the photography thus 
tble, and men notoriously 


1 
} 


improve- 
obt iinh- 
stunt work 


( 


the picture 


Heap. 

The final sequences 
showed searching planes working off the 
carrier Langley and the attempted San 
Diego-Honolulu hop of a T-2-D sea- 
The carrier is shot in the 
ordinary manner, using the methods out- 
lined The T-2-D flight was 


photographed as follows. First, depar- 


plane. work W 


above. 
ture from San Diego and 
the air, actually photographed in flight; 
second, night shots of the T-2-D in 
flight in the storm and finally crashing 
in the Pacific, made in miniature at the 
studio; third, men crawling up onto the 
| 


ives break 


day shots in 


top wing of the crash as w 
over them, made on full size 
in the tank at the studio; fourth, day 
shots of crew on top wing, suffering 
from thirst, and sun, made on floating 
wing off the end of the Del Rey Pier 
These latter shots were made during a 
continual battle with the surf which de- 
lighted in washing actors and director 
and cameraman overboard just as they 
were ready for a scene, fog that fre- 
quently made shooting impossible be- 
cause of poor light even with such arti- 
ficial lights as could be rigged, but which 
ince to do a little 
serious fishing, and seagulls that appar- 
ently had an insane desire to enter the 
The beards grown and _ the 
cracked, sunburnt lips acquired by the 
members of the crew of T-2-D 


needed no make-up,—nature took care 


false wing 


gave the company a ch 


movies. 


the 


of that. 

Films featuring aviation have been 
produced that pretty well cover the 
Army, the Navy, the late war, barn- 


storming, training, the Air Mail, ete 
Hell’s Angels, an epic of the war birds, 
has been in production almost two years 
and is said to be more than two million 
dollars “in the red” with the date of its 
premiere yet to be definitely announced 
Yet it is certain that aviation will con- 
tinue to play a growing part in pictures, 
just as it continues to play a greater and 
greater part in our national life. 
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Read this Answer from 


AWorld Famous 
Trans-Atlantic Pilot 


VIATION is waiting for no one! Land- 
ing fields, plane and equipment factories, 
air lines, service and sales organizations—all 
are leaping ahead in the most amazing devel- 
opment any industry has ever known. In such 
racing, feverish activity, where is there any 





















, — Hinton room for a man who has nothing to offer? 
we pilot of the fa- . 1 
mous NC-4, first An empty pocketbook is no drawback—but 
- - — ed 4 _- ¥- Aviation has no place, no patience, no time 
the first plane from for empty hands or empty heads! Aviation is 
C pond ad gh -- taking-off for the greatest non-stop flight in 
frat to fly to the history—and the men who will go along and 
a at Ss of t * : 
= ne tte AE climb to the top are the men with a founda- 
ton also has the rare tion of FACTS under them. 
ability to teach othe 
ers the knowledge he 
has gained. During You Don’t Have to Fly; Get Your Ground Work 
the War he was @ 40 Jobs on the Ground NOW at Home — 
crack flying instruc- ° . . 
tor, for the Navy. PAY BIG Too! Hinton Will Train You 
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men for the Big-Pay Riggs Boo aguas Sah sc home-study course 
- oe gives you all the facts 


jobs in Aviation. 
about construction, mo- 


every plane that —, 
tors, instruments, theory 


there’s an immediate nee 


To take an active for trained men in more 7 - ad 
than forty different im- of flight, navigation, com 
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close to everything. Aviation you should portant jobs on the mercial Aviation—f acts 
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What have we here? 


None other than a popular impression of little 
Johnny learning to F/y by MAIL! First thing 
you know he’ll have his correspondence school 
diploma—and then watch out Lindy! If Johnny 
doesn’t hop to Mars it will be Mars’ fault en- 
tirely ... 

Funny, eh? Oh, very. That is—it would be 
funny if the whole thing weren't so grossly mis- 
understood. In the first place, Johnny’s mail -in- 
struction makes no pretense of teaching him to fly. 
In the second place, Johnny is apt to do real 
things in Aviation. He has the stuff. He’s ‘get- 
ting the training—good training—in the one way 
that is practical for him. 


Please Understand— 


Aviation Institute of U. S. A. is a correspondence in- 
stitute. I don’t “admit” it; I’m proud of it. I do not at- 
tempt or claim to teach flying. I do teach the funda- 
mental facts of Aviation—the essential ground work 
to men who can’t attend an Aviation class-room 


You know that the Industry nee 
have a working knowledge of 
thorough and practical. It 
minded men a working knowledge of the theorv of 
flight, aerodynamics, plane design and construction, rig- 
ging, repairs, motors, commercial Aviatio basic facts 
which turn fumbling tinkerers into level-headed assets 
to any employer. 
ahead and learn fying are sanely referred to their near- 
est field, allowed special rates and make good sooner be- 
cause of my preliminary training. 


ods empl yyees who 
{viation. My course is 


, > . 1 4 
successfully gives serious 


These students who then wish to go 


I’m holding an ace-high hand and I want you to call 


me. If you'll ante the coupon I'll see you with 
my Catalog, describing my whole proposition. I want 
and expect to win—your confidence and approval. Your 
play! 


below 


Walter Hinton, President 


Aviation Institute of U.S.A. 
1115 Connecticut Ave. 
WASHINGTON, D. C. 
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